DATA SHEET
NEC MOS INTEGRATED CIRCUIT

1PD70236A

V63A™
16-BIT MICROPROCESSOR

DESCRIPTION

The uPD70236A (V53A) is a 16-bit CMOS microprocessor that is software-compatible with the pPD70136A (V33A™),

The uPD70236A is based on the uPD70236 (V53™) with the only difference being its CPU, which is equivalent to that
of the uPD70136A, instead of that of the uPD70136 (V33™),

The pPD70236A has a variety of on-chip peripheral LS! functions, enabling the creation of high-performance, very
compact, low-power consumption, and high-reliability application systems.

Functions are described in detail in the following User's Manuals, which should be read before starting design
work.

* V53A User's Manual: U10108E
* 16-Bit V Series™ User’s Manual - Instructions: IEU-804*
(*: Document No. of Japanese version)

FEATURES

* High-performance 16-bit CPU (software-compatible with V33A )

* 16M-byte memory space and 64K-byte /O space

* Software-compatible with V20™, V30™, V40™, and V50™ native modes

* Dynamic bus sizing function
* On-chip standard peripheral LS| functions. . . TCU, SCU, DMAU, CG, WCU, REFU, BAU, ICU
* Allows connection of uPD72291 floating-point operation COprocessor.
* Standby functions. . . HALT mode

STOP mode

* Maximum operating frequency: 20 MHz (with 40 MHz supplied externally)
* Operating temperature range: —40 to +85 °C
* Low voltage: Voo = 2.7 V to 3.6 V (Max. 10 MHz)
* Small package versions available (20 x 20 mm fine-pitch QFP, 14 x 14 mm fine-pitch TQFP)
* Low current consumption

The information in this document is subject to change without notice.

Document No. U10120EJ2VODS00 (2nd edition) The mark * shows revised points.
Date Published October 1995 P
Printed in Japan

© NEC Corporation 1995
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APPLICATIONS

* OA equipment (personal computers, word processors, etc.)
« Various control equipment (robot control, communications control, etc.)

ORDERING INFORMATION

Part Number

Package

Max. Operating
Frequency (MHz)

pPD70236AGD-10-5BB
uPD70236AGD-12-5BB
pPD70236AGD-16-5BB
pPD70236AGD-20-5BB
pPD70236AGJ-10-3EB
uPD70236AGJ-12-3EB
uPD70236AGJ-16-3EB
uPD70236AGJ-20-3EB
pPD70236AGC-10-9EV
pPD70236AGC-12-9EV
1PD70236AGC-16-9EV
uPD70236AGC-20-9EV
pPD70236ARB-10

pPD70236ARB-12

LPD70236ARB-16

1PD70236ARB-20

¥ ¥ ¥ %
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120-pin plastic QFP (28 x 28 mm)

120-pin plastic QFP (28 x 28 mm)

120-pin plastic QFP (28 x 28 mm)

120-pin plastic QFP (28 x 28 mm)

120-pin plastic QFP (Fine pitch)(20 x 20 mm)
120-pin plastic QFP (Fine pitch)(20 x 20 mm)
120-pin plastic QFP (Fine pitch)(20 x 20 mm)
120-pin plastic QFP (Fine pitch)(20 x 20 mm)
120-pin plastic TQFP (Fine pitch) (14 x 14 mm)
120-pin plastic TQFP (Fine pitch) (14 x 14 mm)
120-pin plastic TQFP (Fine pitch) (14 x 14 mm)
120-pin plastic TQFP (Fine pitch) (14 x 14 mm)
132-pin ceramic PGA

132-pin ceramic PGA

132-pin ceramic PGA

132-pin ceramic PGA
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NEC uPD70236A
DIFFERENCES BETWEEN uPD70236A AND 1PD70236
Part Number V53A V53
uPD70236A uPD70236(A) uPD70236
Parameter 0 |12 | -6 -20 10 | 12 | a0 | 12 | -16
. -10 | —40 { -10
Operating temperature) 4415485 | to | to | to | —40to+85 ~10t0 +70
range:Ta [°C] +70 | +85 | +70 '
supply | OPperating frequency: | 45 |55 4 20 10 | 125 | 10 | 125 | 16
.| fx [MHz]Note»
voltage: -
Voo = 5 v|Delay time | y,0 | 55 30 20 |30 |20 45 40
+10% (example):
toka [ns] MIN. 2 3 2 3 5
Supply Operating f«x 3.9 + 3 fx X 10 + 20
current: loo | HALT 1.0 20
[mAF™2  “sTop 0.005 1.0
Operating tempera-
ture range:Ta [°C] —40 10 +85
Operating frequency:
Supply ,X‘EMHz].Em 9 y 12.5 16
voltage:
Voo = 3.6 | Delay time (example):
10 4.5V |loKka [ng]hett 35
SUPP'Vt Operating fxx29+2
current:
oo HALT 0.8
[mAJheRz | sTOP 0.004
Operating tempera- )
ture range:Ta [°C] —40to +85
Operating frequency:
Supply foEMHZ]Ng“‘ q y 8 10
voltage :
Voo = 2,7 | Delay time (example):
10 3.6 V | toka [ns]New ! 45
Supply Operating fxx22+2
current:
lop HALT 0.6
[mAJ*=2 | sTOP 0.003
I/O recovery cycle 2 clocks 6 clocks

Standby control register
oscillation stabilization time

25/ to 218/

2'%/fxx to 22V/fxx

External ciock X1 input
with X2 open

Possible

Not possible

SCU transmission control
by CTS

External circuit unnecessary

External circuit necessary

120-pin plastic QFP
(fine-pitch) (20 x 20 mm)

Provided

Not provided

120-pin plastic TQFP

(fine-pitch) (14 x 14 mm)

Provided

Not provided

Notes 1. MAX value
2. TYP.value

I Lu42?525 00b8e220 bls W
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NEC uPD70236A

PIN CONFIGURATION

120-pin plastic QFP (28 x 28 mm) (Top View)
120-pin plastic QFP (Fine Pitch) (20 x 20 mm) (Top View)
120-pin plastic TQFP (Fine Pitch) (14 x 14 mm) (Top View)

119 117 115 113 111 109 107 105 103 101 99 97 95 93 91
120 118 116 114 112 110 108 106 104 102 100 98 96 94 92
END/TC © 1 90 j+=—=0 D15
DMARQO O 2 89 f=—=0O D14
DMAAKO O=—— 3 88 j=——=0 Di3
DMARQ1 © 4 87 f+—0 D12
DMAAK1 O=— 5 86 F—O Voo
DMARQ2 O 6 85 ——O GND
DMAAKZ O 7 84 f=—=0O D11
DMARQ3 © 8 83 j=—=0 D10
DMAAK3 O 9 T T 82 p=—0 D9
REFRQ © 10 o9 g1 J=—0 D8
HLDRQ O 1 333 80 [+—0 D7
HLDAK O=— 12 S88 79 |=——=0 D6
GND © 13 LR 7 F—O Voo
INTPO O 14 222 77 l—=0 D5
INTP1 O 15 05D 76 |=—O D4
iINTP2 O 16 Bz 75 +—0 D3
INTP3 O 17 & O & 74 }—=0 D2
Voo O 18 m B o 73 ——=0 GND
INTP4 O 19 72 f—=0O D1
INTPS O 20 71 f+—0 DO
INTPS O 21 70— Ic1
INTP7 O- 22 89 [=——C CPBUSY
INTAK O 23 88 ——O Ic2
TCTLO O 24 67 ——C IC2
TOUTQ O=— 25 66 —C Voo
TCTL1 O 26 85 ——CO GND
TOUT1 O 27 64 —0O UBE
TCTLR2 O 28 63 —O BUFEN
TOUT2 O 29 62 ——0C DSTB
TCLK O 30 61 —O BCYST
313233343536373839404 1424344454647 48495051525354555657 585960

o (o [0
|un—|—

CTS

Of
SEEREE

>§w
225
g3
(721
2]

ZEQouEERKEE58RYERES
Cher< ©|GRRQ npaa
X 2559 g355

ggom mmm

IC: Internally Connected

Cautions 1. IC1: Leave open.
2. 1C2: Connect to the ground.

4
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NEC

uPD70236A
132-pin ceramic PGA
Bottom View Top View
©@ocooooooocoooo@fi
OO0 O0OO00ODO0OO0COOODODOOO]|13
OO0 00D0DO0OOC0O0DO00O0OODO])12
© 00 O o000
O OO0 [ olNoN KT
o 00 O o0o0]| 9
©oo cooys HPD70236ARB-xX
(e e RN ) O oo} 7
000 OrientationPin o o o | ¢
[o 2o 3s} \ O0OQ] S5
o 0 0 @ o000 4
CO0OO0OOCOODOOCOOOOOO] 3
0000000 0D0ODODOOOO 2
©®coooooco0oo0oo0o0o00®]1 O
P NMLKJHGTFEDCRBA A BCDEFGHUJKLMNEP
Index Mark
Remark The orientation pin is not included in the pin count.
No. Name No. Name No. Name No. Name No. Name No. Name
Al | A22 B9 | A9 D3 | DMARQO H1 | INTP2 L13 | GND N7 | BUSLOCK
A2 | A20 B10 | A5 D12 | D14 H2 | INTP3 L14 | Ic2 N8 | RESOUT
A3 | GND B11_| GND D13 | IC1 H3 | Vo M1_| TOUTO Ng | x2
A4 | A19 B12 | A2 D14 | D11 H12 | GND M2 | TCTL2 N10_| BUSSTO
A5 | Al6 B13 | Ic1 E1 | HLDRQ H13 | D2 M3 | TCLK N1l | RW
A6 | A14 B14 | D12 E2 | DMAAK3 | H14 | D3 M4 | DTR N12 | TORD
A7 | A2 C1 | DMAAK2 E3 | DMARQ2 J1 | INTP4 M5 | RxRDY N13 | BCYST
A8 | A1 C2 | DMAAKO E12 | Voo J2 | INTP5 M6 | AEX N14 | UBE
A9 | NC c3 | o1 E13 | D10 J3_| INTP7 M7 | GND P1_| DSR
A10 | As C4 | A23 E14 | D8 J12 | 1ct M8 | Voo P2 | CTS
A1l | A6 c5 | I1c1 F1 | NC J13 | Di M9 | BUSSTY P3 | SINT
A12 | A4 C6_| Al8 F2 | HLDAK J14 | NC M10 | -IC1 P4 | TxD
A13 | A3 C7 | Vm F3 | REFRQ Kt | INTP6 M11 | MRD P5 | READY
A14 | A0 c8 | GND F12 | D9 K2 | INTAK M12 | 1C1 Ps | BS&/mBS16
B1 | DMARQ1 co | A7 F13 | D7 K3 | TCTL1 M13 | BUFEN P7 | PCLKOUT
B2 | ENDTC C10 | Voo F14 | D6 K12 | Voo M14 | IC2 P8 | CLKOUT
B3 | A21 C11 | A1 G1 | INTP1 K13 | CPBUSY N1 | TOUTH P9 | X1
B4 | Vmo C12 | D15 G2 | INTPO Ki4 | Do N2 | I1c1 P10 | RESET
B5 | At7 c13 | D13 G3 | GND L1 | TCTLO N3 | RTS P11 | BUSST2
B | A15 C14 | GND G12_| Voo L2 | Ic1 N4 | IC1 P12 | MIO
B7 | A13 D1 | DMARQ@3 | G133 | ps L3 | TOUT2 N5 | RxD P13 | IOWR
B8 | A10 D2_| DMAAKI | G14 | Da L12 | DSTB N6 | NMI P14 | MWR
Cautions 1. IC1: Leave open.
2. IC2: Connect to the ground.
5

Downloaded from Elcodis.com electronic components distributor

M bu42?525 00k&c2eE 494 WH



http://elcodis.com/parts/5800004/UPD70236AGD-12-5BB.html

NEC uPD70236A

INTERNAL BLOCK DIAGRAM

(=] [
x & = 3 olb
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o 22X ZREIE g B
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5 BUSST2-BUSSTO
TCTLO ———
» _
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3] _
TCTLY — F ———— BUSLOCK
TouT2 = ——— BUFEN
- UBE
. BSTB
OWR
INTPO — ] 2 i
JORD
INTP1 s .
MWR
INTP2Z — ] _
S MRD
INTP3 ———f _
3 g M/iO
INTP4 ——— = i
INTPS —— - SEADY
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INTP7 — RESET
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NEC uPD70236A

1. PIN FUNCTIONS

1.1 LIST OF PIN FUNCTIONS

Pin Name Input/Output Function E{feﬁﬁ:‘g?jngi?\i Connections

A23 to A0 3-state output Address bus Leave open.

D15 to DO inpﬁ:‘:ﬁpm Data bus

UBE 3-state output Data bus upper byte enable

RW 3-state output Read/write selection

MIO 3-state output Memory/()/O) selection

gggg% to 3-state output Bus status

BCYST 3-state output Bus cycle start
DSTB 3-state output Data strobe
MRD 3-state output Memory read
MWR 3-state output Memory write
1ORD 3-state output /O read
IOWR 3-state output I/O write
BUFEN 3-state output Buffer enable
BUSLOCK Output Bus lock indication
READY Input Bus cycle end Connect to GND through resistor.
BS8/BS16 Input Data bus width specification Connect 10 Voo or GND through resistor.
AEX Output Address extension mode indication Leave opsen.

REFRQ Output Refresh request

HLDRQ Input Bus hold request Connect to GND through resistor.
HLDAK Output Bus hold enable Leave open.

NMI - Input Non-maskable interrupt request Connect to Voo through resistor.
CPBUSY Input Co-processor busy - ' Connect to GND through resistor.
RESET Input Reset —

RESOUT Output System reset output Leave open.

X2, X1 Inpui Crystal/external clock -

CLKOUT Output System clock output Leave open.

PCLKOUT Output External I/0 clock output
TCLK Input Timer clock Connact to Voo or GND through
TCTLO 1oTCTL2 Input Timer control resistor.
TOUTO to TOUT2 Output Timer output Leave open.

INTPO to INTP7 [ Input Maskable interrupt request Connect to GND through resistor.
INTAK Output Interrupt acknowledge Leave open.
TxD Output Serial transmit data

RxD Input Serial receive data Connect to GND through resistor.
RxRDY Output Serial receive anable Leave open.

SINT Output Serial interrupt request
RTS Output Request to send

M LuY27525 00L822L 033 mm °
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10

Recommended Connections

Pin Name input/Qutput Function of Unused Pins
CTs Input Clear to send Connact to Voo or GND through resistor.
DTR OQutput Data terminal ready Leave open.
DSR Input Data set ready Connect to Voo or GND through resistor.
gmﬁ:gg to Input DMA request* Connect to GND through resistor.
DMAAKO to Output DMA acknowledge Leave open.
DMAAK3 '
ENE DMA service forced termination input/ Connect individually to Voo
END/TC Input/outpt‘n DMA service completion output through resistor.
Voo — Positive power supply pin —_
GND —_ Ground potential pin —
IC1 —_ Internally connected pin Leave open.
1C2 — Intenally connected pin Connect to GND.

B Luz2?525 00bLA227 T?T M
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NEC uPD70236A

1.2 PIN STATES IN SPECIFIC STATES
The state of each pin in specific states (bus hold, standby mode, reset, DMA cascade) is shown below.

Table 1-1 Pin States in Specific States (1/2)

Pin Name Input/Output Latsrl:i‘“ Spociic States Asr}{:;:hroclt'lct:usc{\'gguu;ith
Bus Hold | Standby Mode Reset DMA Cascade pect to
A2310 A0 |3-state output | Yes Hi-Z L Hi-Z Hi-z
D15 to DO inpsu'stgf;put Yes HI-Z Note 2 Hi-Z Hi-Z
UBE 3-state output |  Yes Hi-Z H Hi-Z Hi-Z
RW 3-state output |  Yes Hi-Z L Hi-Z H
M0 3-state output Yes Hi-Z L Hi-Z H
gggg¥g 0 | 3.state output Yes Hi-Z Note 8 Hi-Z H
BCYST 3-state output Yes Hi-Z Note 3 Hi-Z Hi-Z
DSTB 3-state output |  Yes Hi-Z H Hi-Z Hi-Z
MRD 3-state output Yes Hi-Z H Hi-Z Hi-Z
MWR 3-state output |  Yes Hi-Z H Hi-Z Hi-Z
1ORD 3-state output Yes Hi-Z H Hi-Z Hi-Z
TOWR 3-state output Yes Hi-Z H Hi-Z Hi-Z
BUFEN 3-state output Yes Hi-Z H Hi-Z Hi-Z
BUSLOCK Output No Note 4 Note 4 H H
READY input No — — - - Not possible
BSE/BS16 Input No — — - —_ Not possible
AEX Output No Note 5 Note 5 H/L Note 5
REFRQ Output No H Note 6 H H
HLDRQ Input No — —_ - - Possible
HLDAK Output No H H/L L L
NMI Input No — - — — Possible
CPBUSY Input No — — — — Possible
RESET input No — — — — Possible
RESOUT Output No L L H L
X2, X1 Input No -_— — —_ —
CLKOUT Output No Not fixed Note 7 Not fixed Not fixed
PCLKOUT Output No Not fixed Note 7 Not fixed Not fixed
TCLK input No — — _ — Possible
$gIIL-(2) to Input No — — — - Possible
Igg}'g to Output No Notfixed | Notfixed | Not fixed Not fixed
m;gg to Input No — — - — Possible
INTAK Output No H H H H
M L427525 00LA228 90bL HM 1
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Table 1-1 Pin States in Specific States (2/2)

Pin Name Input/Output Bus Specific States Asynchronous Input with
Latch**' | Bus Hold | Standby Mode |  Reset | DMA Cascade | Respect to CLKOUT

TxD Output No Not fixed Not fixed H Not fixed
RxD Input No —_ — _ —_ Possible
RxRDY Output No Not fixed Not fixed H Not fixed
SINT Output No Not fixed Not fixed L Not fixed
RTS Output No Not fixed Not fixed H Not fixed
CTS Input No _— — —_ —_— Possible
DTR Output No Not fixed Not fixed H Not fixed
DSR Input No — — —_ - Possible
gm:ggg to input No - - — - Possible
%m Output No H Not fixed H Not fixed
END/TC Input/output No Hi-Z Not fixed Hi-Z Not fixed Not possible
Voo —_ No —_ —_ _ —_
GND —_ No — -_ —_ —_
IC2, IC1 — No —_ — —_ _

Notes 1. Yes :
No

Latch incorporated.
Latch not incorporated.

See Fig. 1-1 Latch Configuration Diagram.

When pins that incorporate a latch become Hi-Z, they retain their pre-Hi-Z state until driven from off-chip.
Therefore, these pins need not be puiled high or low.

Also, drive capacity of the latch inversion current (Iiw, hie) or greater is required in order to invert the pin level
from off-chip in the Hi-Z state.

* Immediately after power is applied, the latch level becomes undefined. Therefore, if your application requires
a specific levelimmediately after poweris applied to a latch-contained pin, connect a pull-up or pull-down resistor
as required.

2. Undefined during the first 2 clock cycles of the halt acknowledge cycle, and Hi-Z thereafter.
Low during the first clock cycle of the halt acknowledge cycle, and high thereafter.
Low in either of the following cases, otherwise high:
. * Execution of an instruction with a BUSLOCK prefix in a hold.
* Execution of a HALT instruction with a BUSLOCK prefix.
High in address extension mode, low in non-extension mode.
Not fixed in HALT mode and high in STOP mede.
Not fixed in HALT mode and low in STOP mode.
BUSST2 - — Outputs low level.
BUSST1, BUSSTO — Output high ievel.

bl o

N o

Remarks 1. H: High level,

L: Low level,

H/L: High level or low level,

Hi-Z: High-impedance,

Not fixed: outputs the valid values

2. "Standby mode" refers to either the HALT mode or STOP mode (see 13. STANDBY FUNCTIONS).

12
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Fig. 1-1 Latch Configuration Diagram
Output pin
Qutput Buffer ..-.......1‘9}9‘3 ---------
I\ —9 —Q Output Pin
{(Address Bus
Control Bus)
Hi-Z Control

Input/output pin
Output Buffer

Latch
N

e
N .

input Buffer

HI-Z Control —n/ :

B Lu427525 00L&230 564 N
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1.3 TYPES OF BUS CYCLES

Bus cycles initiated by the uPD70236A on the external bus are of 18 types, according to the following combinations of

signals.

Mo

BUSST2

BUSST1

BUSSTO

Bus Cycle

0

0

0

0

interrupt acknowledge cycle (from SLAVE)

0

.Interrupt acknowledge cycle (from ICU)

1

External /O read cycle

-

Internal /O read cycle '

[=]

External |/O write cycle

[« Ne]

0
0
0
0
0

Internal 1/O write cycle

1

Coprocessor read cycle

1

o | o

Coprocessor write cycle

(= B2 B = I = B I B = =2 o = }

[« e

—

Halt acknowledge cycle

[y

ocojo|ol|jlo)—-

Instruction fetch cycle

Refresh cycle

- 10| O

CPU memory read cycle

-

DMA read transfer cycle

CPU memory write cycle

DMA write transfer cycle

=lo|lo|]ojo o |O

Coprocessor memory read cycle

-

o | O

Coprocessor memory write cycle

DMA cascade
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2, BLOCK CONFIGURATION

21 CPU

The CPU has the same functions as the uPD70136A(V33A), and has an instruction set that is upward compatible with
the native mode of the V20, V30, V40 and V50. The address space can be expanded to 16M bytes.

2.2 CG (CLOCK GENERATOR)

This block generates a clock with 1/2, 1/4, 1/8 or 1/16 the frequency of the crystal and oscillator connected to the X1
and X2 pins, and supplies this clock as the CPU operating clock and also outputs it off-chip via the CLKOUT pin. In addition,
this block outputs a clock with a fixed frequency 1/4 that of the oscillator frequency to the PCLKOUT pin.

X1 O—
tx | 1/2 Frequency 1/1 10 1/8 Frequency
Divider Divider CPU, DMAU, REFU, SCU

Osciliator

X2 O—

——=( CLKOUT

1/2 Frequency
Divider —————=0 PCLKOUT

BRC

1/2 to 1/16 Frequency
Divider

———— TCU

2.3 BIU (BUS INTERFACE UNIT)

The BIU block controls the address bus, data bus and control bus pins. These buses are used in the CPU, DMAU and
REFU blocks.

2.4 BAU (BUS ARBITRATION UNIT)
The BAU performs arbitration for uPD70236A internal bus mastership. The priority order for bus mastership is as follows:

CPU with BUSLOCK > Highest-priority REFU > DMAU > HLDRQ > Normal CPU > Lowest-priority REFU

2.5 WCU (WAIT CONTROL UNIT)

The WCU has the function of automatic insertion of 0 to 7 wait states in a memory cycle, I/O cycle, DMA cycle, or refresh
cycle. 1M-byte memory space can be split into three, and 16M-byte space can be split into three.

2.6 REFU (REFRESH CONTROL UNIT)

The REFU supports DRAM refreshing by generating the 16-bit refresh address and the refresh signal (REFRQ) which
indicates a refresh cycle.

2.7 TCU (TIMER/COUNTER UNIT)
The TCU has equivalent functions to the pPD71054, and incorporates three 16-bit timer/counter channels.

15
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2.8 SCU (SERIAL CONTROL UNIT)

The SCU incorporates a serial controller with equivalent functions to the uPD71051 with the exception of the synchronous
mode, and supports the RS-232-C protocol.

This unit also incorporates a dedicated baud rate generator.

2.9 ICU (INTERRUPT CONTROL UNIT)
The ICU has equivalent functions to the pPD71059 with the:exception of the CALL mode (8085 mode). It has 8-level
external interrupt input pins, and also allows external interrupts to be extended by cascade connection.

2.10 DMAU (DMA CONTROL UNIT)
The DMAU has equivalent functions to the uPD71071 and uPD71037. Either operating mode can be selected by a setting

in the system I/O area.

16
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3. CPU
The CPU has equivalent functions to the uPD70136A. In hardware terms there are some changes in the relation between
on-chip peripherals and use of bus, but in software terms the two are fully compatible.

The CPU internal block diagram is shown in Fig. 3-1.

Fig. 3-1 CPU Internal Block Diagram

| /\ E % Internal
PS j & | & 7 | Address Bus
< 2 ——— Y-
DS O Q
: -
DS 1 / 8
o
sS
PFP MULTIPLEXER
ADDRESS
EXTEND ()
TABLE
Intemal
Data Bus
LC K__ > ToBIWLU
< > ODR -
PC
AW EAG
BW A
. PQ C\/
cw
— \
DW
X PRE-DECODER
%
z ¥
BP B
SP 4
!
E MAN
TC g K ] DECODER
Z Q0
= J—
- TA - 3 EZ: g - CPBUSY
T8 - D 3
U P o
m
w
w
o]
D
ALY | EXECUTION
R CONTROL QZ
> € 3 I— INTFromicy)
S .
32— Wi
PSW - "3
L/ N
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3.1 REGISTER CONFIGURATION

3.1.1 PFP (Prefetch Pointer)

The prefetch pointer is a 16-bit binary counter which holds program memory address offset information.

The PFP is incremented each time an instruction byte is prefetched from program memory. It is also loaded with a new
location each time a branch, call, return or break instruction is executed, in which case the contents of the PFP are the same
as those of the PC (Program Counter).

The PFP is also always used as the PS (Program Segment) register.

3.1.2 PQ (Prefetch Queue)

The nPD70236 has an 8-byte instruction queue (FIFO) and can store up to 8 instruction code bytes to be prefetched.

The contents of the queue are cleared and an instruction in a new location is prefetched when a branch, call, return or
break instruction is executed and when external interrupt servicing is performed.

Normally, the uPD70236A performs a prefetch when there is a space of one word (two bytes) or more in the queue.

If the average instruction time of consecutively executed instructions exceeds to a certain extent the number of clock
cycles required to prefetch the operation codes of the individual instructions, when execution of one instruction ends, the
next operation code which the EXU can execute is prepared inthe queue and the fetch time from external memory is excluded
from the instruction execution time. As a result, processing speed can be increased over that of a CPU which performs
fetching and execution instruction by instruction.

The effectiveness of the queue decreases in proportion to the number of instructions for which the queue is cleared as
in the execution of branch instructions as mentioned above, and when there are successive instructions with a short
execution time, etc.

3.1.3 ODR (Operand Data Register)

The ODR has independent upper byte and lower byte read/ write capability for byte access purposes. A write operation
is terminated by transferring data to the ODR, and aread operation is terminated by confirming that data has been transferred
from the external data bus to the ODR.

3.1.4 Segment Registers (PS, SS, DS0, DS1)

The pPD70236A divides memory addresses into 64K-byte logical segments; the start address of sach segment is
specified by a segment register, and the offset from the start address is spscified by a different register or an effective
address.

There are four segment registers, as shown below.

Segment Register Default Offset
PS (Program Segment) ‘PFP
SS (Stack Segment) SP, effective address
DS0 (Data Segment 0) IX, effective address
D81 (Data Segment 1) Y

18
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The PS and PFP (Prefetch Pointer) pair and the DSI and 1Y pair are fixed.

The SS register is paired with the SP in normal stack manipulations, but represents the effective address offset when
the BP register is selected as the base register.

The DSO register is used together with the 1X register in block transfer processing, but represents the effective address
offset in other general processing.

In addressing which uses the SS register as the segment register when the BP register is used as the base register,

use of a segment override prefix instruction (PS:, DS0:, DS1 }) allows the other 3 segment registers to be used for segment
selection.

3.1.5 ADM (Address Modifier)

The ADM (Address Modifier) performs physical address generation (addition of segment register and PFP or DP) and
PFP (Prefetch Pointer) incrementing.

3.1.6 General Registers (AW, BW, cw, DW)

General registers comprise four 16-bit registers. in addition to being used as a 16-bit register, each register can be divided
into a high-order and low-order 8-bit unit, each accessible as an 8-bit register (AH, AL, BH, BL, CH,

CL, DH, DL).

These registers are therefore used as 8- or 16-bit registers with a wide range of instructions including transfer instructions,
arithmetic operation instructions, and logical operation instructions.

In addition, individual registers are used as the default register for specific instruction processing, as shown below.

AW : Word multiplication/division, word input/output, translation, BCD rotation, data conversion
AL : Byte muttiplication/division, byte input/output, BCD rotation, data conversion

AH : Byte multiplication/division

BW : Transiation

CW : Loop control branch, repeat prefix

CL : Shift instructions, rotate instructions, BCD operation

DW : Word multiplication/division, indirect addressing input/output

3.1.7 Pointers (SP, BP) AND Index Registers (IX, 1Y)

These registers are used as the base pointer or index register in a memory access using based addressing, indexed
addressing, based indexed addressing, etc.

They are also used with transfer, arithmetic operation, logical operation and other instructions in the same way as general
registers, but in this case they cannot be used as 8-bit registers.

In addition, individual registers are used as the default register for specific instruction processing, as shown below.

SP : Stack manipulation
IX  : Block transfers (source side), BCD string operations
IY - : Block transfers (destination side), BCD string operations

3.1.8 TA/TB (Temporary Register/Shifter A/B)

TA/TB are 16-bittemporary registers/shifters used with multiplication/division and shift/rotate instructions {including BCD
rotation).

When a multiplication/division instruction is executed, TA and TB function together as a 32-bit temporary register/ shifter,
whereas in shift/rotate instruction execution TB only functions as a 16-bit temporary register/shifter.

Both TA and TB allow independent upper byte and lower byte reading/writing to/from the internal bus.
TA/TB provide ALU input.
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3.1.9 TC (Temporary Register C)
TC is a 16-bit temporary register used in multiplication/ division and other internal operations.

TC provides ALU input.

3.1.10 ALU (Arithmetic Logic Unit)

The ALU (Arithmetic Logic Unit) consists of a full adder and a logic unit, and performs arithmetic operations (addition/
subtraction/multiplication/division, increment/ decrement, complement operations) and logical operations (testing, AND,
OR, XOR, and bit-wise testing, setting, clearing, and inversion).

3.1.11 PSW (Program Status Word)
The program status word is composed of 6 status flags and 3 control flags.

Status Flags
¢ V (Overflow)
* S (Sign)
* Z (Zero)
¢ AC (Auxiliary Carry)
¢ P (Parity)
s CY (Carry)
Control Flags
* DIR (Direction)
¢ [E (Interrupt Enable)
* BRK (Break)

When stack processing is performed, these flags are manipulated using the following word image:

5 14 13 12 11 10 ¢ 8 7 6 5 4 3 2 1 0
D B

1 1 1 1 v ! ! R s |z | o Al o P 1 C | psw
r | E | & c Y

The status flags are automatically set or reset according to the result (data value) of various instruction execution.
The CY flag can be directly set, reset or complemented by an instruction.
The control flags are set or reset by an instruction, and control CPU operation.

3.1.12 LC (Loop Counter)

The LC (Loop Counter) is a 16-bit register which counts loops in primitive block transfer or input/output instructions
{(MOVBK, OUTM, etc.) controlled by a repeat prefix instruction (REP, REPC, etc.) and shifts in muitiple bit shift/rotate
instructions.

3.1.13 PC (Program Counter)

The program counter is a 16-bit binary counter which holds offset information for the program memory address on which
execution is currently to be performed.

The PC is incremented each time the decoder fetches an instruction byte from the instruction queue. When a branch,
call, return or break instruction is executed, the PC is loaded with a new location, and the contents of the PC are then the
same as those of the PFP (Prefetch Pointer).
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3.1.14 EAG (Effective Address Generator)

The EAG (Effective Address Generator) is a circuit which performs high-speed calculation of the effective address
required when accessing memory. It completes the calculation in 2 clock cycles for all addressing modes.

mod mem | 2nd or 3rd Instruction Byte

EAG

|

Effective Address

The EAG takes in the byte (the 2nd or 3rd byte) in which the instruction operand is specified and, if a memory access
is required, generates the control signal for the relevant register operation and calculates the effective address.
The EAG also initiates a bus cycle (memory read, etc.) as required.
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3.2 MEMORY SPACE AND /O SPACE
The pPD70236A provides a maximum 16M-byte memory space and a 64K-byte I/O space.

3.2.1 Memory Space

The uPD70236A has the 24 bits from A23 to A0 as address pins, and can use up to 16M bytes of memory space by means
of the address space expansion function described later.

When the address space expansion function is not used, a 1M-byte memory space can be used by means of bits A19
to AQ. In this case, the high-order 4 bits (A23 to A20) always output a low-leve! signal.

The address space expansion function is ignored in a DMA cycle, but since the DMAU contains a 24-bit length address
register and a 16M-byte memory space can be used. '

In a refresh cycle the refresh address is output using A15 to AO0. in this case A23 to A16 output a low-level signal.

3.2.2 /O Space

The uPD70236A supponts a 64K-byte I/O space. Of this, the system /O area (the high-order 256 bytes of the I/O space)
are used as an internal I/O area, and cannot be mapped with external I/Os.

In an internal I/0 access or external I/O access, the high-order 8 bits of the address (A23 to A16) always output a jow-
level signal.

Word type I/O accesses spanning the external /O area and internal I/O area are prohibited.

Fig. 3-2 uPD70236A I/O Area

FFFFH

FFOOH

Internal I/O Area

External /O Area

0000H
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3.3 ADDRESS SPACE EXPANSION FUNCTION

3.3.1 Outline

The 20-bit address space is expanded to a 24-bit address space by EA (Effective Address) generation.

The expansion method used is address relocation.

The unit of relocation is a 16K-byte page, with expansion possible up to 16M bytes.

The expansion specification is performed by software.

When extended address mode has been set, the high-order 6 bits of a 20-bit address are extended to 10 bits by
referencing a translation table, and a 24-bit extended address is generated. -

When extended address mode is not set, the 20-bit physical address is output as it is, and the high-order 4 bits (A23
to A20) output a low-level signal.

FFFFFFH 16M Bytes

(TTTTTeT T Rt 16K Bytes
|
|
|
|
|
|
|
|
|
|
FFFFFH 1M Byte i
|
|
|
|
16KBytes p-——-—---—----

- F -_
00000H 000000H
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3.3.2 Extended Address Mode Setting/Release
Setting and release of the extended address mode (XA mode) is performed by means of the following instructions:

BRKXA instruction
RETXA instruction

XA flag operations are as shown below.

Instruction Operation XA Mode
BRKXAn Read vector n and branch. XA flag set to 1 Set
RETXAn Read vector n and branch. XA flag reset to 0 Released

Remark The extended address mode and normal address mode are enabled from the branch destination address fetch
cycle by means of BRKXA and RETXA instruction execution.

Whether or not the extended address mode is set can be ascertained by means of bit 0 (XA flag) of the XAM register

(FF80H).
7 6 5 4 3 2 1 0
XAM _ _ . _ _ — — XA
{FF80H)
XA Extended Address
0 Normal address mode (NA mode)
1 Extended address mode (XA mode)
Remark — : Undefined

The XA fiag can be read only by the byte IN instruction. It is reset to 0 by reset input. 1t is set to O by reset input.
A page register should not be accessed in extended address mode.
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3.3.3 Address Conversion Method

EA1S8 EA14 EA13 EAQ
i
1
H
6 f 14/
Decoder
Conversion Table

7777,

10 _ ,
A23 A14  A13 Y ' AO

24 ) 'Extend Address (16 MB)
FFFFFFH '

v

LS

000000H

25
M 42?525 00LA242 28L W

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/5800004/UPD70236AGD-12-5BB.html

NEC uPD70236A

3.3.4 Address Conversion Table
The high-order 6 bits of a 20-bit address generated by the address generator are input, one of 64 page registers
(PGRs) is selected, and the low-order 10 bits of its contents are used as the high-order 10 bits of the extended address.
Page registers (PGRs) are allocated to addresses FFOOH through FF7EH of the I/O space, and can be read/written to
by a word IN/OUT instruction.

(1) Address conversion

A19  A18  A17 A16 A5 Al4 ‘:)ag: :;g'cit:‘; A9 A18  A17 A6 A5  Al4 ;ag: ::Iglstz
o o o o0 0 0 PGR1 1 o o0 o0 0 0 PGR33
©o o o o 0o 1 PGR2 1t o o0 o0 o0 1 PGR34
o o o o 1 o0 PGR3 1 o o0 o0 1 o PGR35
o o o o 1 1 PGR4 10 0o o 1 1 PGR36
o o o 1 0o o PGRS 1 o o 1 o0 o PGR37
o o o 1 o0 1 PGR6 1 o o 1 o0 1 PGR38
o o o0 1 1 o0 PGR7 1 0 o 1 1 o PGR39
o o o 1 1 1 PGRS 1 0 0o 1 1 1 PGR40
o o 1 o 0 o0 PGR9 1 0 1 0o 0o 0 PGR41
o o 1 o o 1 PGR10 1 0 1 o 0 1 PGR42
o o 1 o 1 o PGR11 1 0 1 0o 1 o0 PGR43
o o 1 o 1 1 PGR12 10 1 0o 1 1 PGR44
o o 1 1 0o o0 PGR13 1 0 1 1 0 o PGR4S5
o o 1 1 0o 1 PGR14 10 1 1 0 1 PGR46
o o 1 1 1 o PGRIS |l 1 o 1 1 1 0 PGR47
o o 1 1 1 1 PGR16 10 111 PGR48
o 1 0 o 0o o0 PGR17 1 1 o o o0 o PGR49
o 1 o0 o0 o 1 PGR18 1 1 o o o0 1 PGRS0
o 1 o o 1. o PGR19 1 1 o o 1 o | PGRst
o 1 o0 o 1 1 PGR20 11 0 0 1 1 PGRS52
o 1 o 1 0 o PGR21 1 1 0o 1 0 o0 PGR53
o 1 o 1 0 1 PGR22 11 0 1 0o 1 PGRS54
o 1 0 1 1 o0 PGR23 11 0 1 1 o PGRSS5
o 1 0o 1 1 1 PGR24 11 0 111 PGRS6
°o 1 1 o o o PGR25 1 1 1 0o o o PGRS?
o 1 1 o o 1 PGR26 1 1 1 0o o 1 PGRSS
6o 1 1 0o 1 o PGR27 1 1 1 0 1 o PGRS9
o 1 1 0o 1 1 PGR28 11 1 0 11 PGRE0
o 1 1 1 o o PGR29 1 1 1 1 0o o PGR61
o 1 1 1 0o 1 PGR30 1111 0 1 PGR62
o 1 1 1 1 o PGR31 1111 1 o PGRE3
o 1 1111 PGR32 T S T PGR64
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(2) Page registers (PGR1 to PGR64)
Page registers are accessed by the word IN and word OUT instructions.

Only the low-order 10 bits of a page register are valid (D9 to DO). The remaining high-order bits (D15 to D10) are read
as 0 in a read, and ignored in a write. Reset input has no effect.
Page registers must not be accessed when extended address mode is set (XA =1).

Page Register (PGR1 to PGR64)

5 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 /O Address RW  After Reset
L__ ' — I — I - l _ l — ' A23| A22] |A21|A20 |A19| A18| A17l A16l A15IA1:] FFOOH to FF7EM RW  Undefined
| I | I 1 T 7

Extended address A23 to A14 .

I/O Address Page Register 1/O Address Page Register I/O Address Page Register
FF0O PGR1 FF2C PGR23 FF58 PGR45
FF02 PGR2 FF2E PGR24 FF5A PGR46
FF04 PGR3 FF30 PGR25 FF5C PGR47
FF06 PGR4 FF32 PGR26 FFSE PGR48
FFO8 PGRS5 FF34 PGR27 FF60 PGR49
FFOA PGR6 FF36 PGR28 FF62 PGR50
FFOC PGR7 FF38 PGR29 FF64 PGR51
FFOE PGRS FF3A PGR30 FF66 PGR52
FF10 PGR9 FF3C PGR31 FF68 PGR53
FF12 PGR10 FF3E PGR32. FF6A PGR54
FF14 PGR11 FF40 PGR33 FF6C PGRS55
FF16 PGR12 FF42 PGR34 FF6E PGR56
FF18 PGR13 FFa4 PGR35 FF70 PGR57
FF1A PGR14 FFas PGR36 FF72 PGR58
FF1C PGR15 FF48 PGR37 FF74 PGR59
FF1E PGR16 FF4A PGR38 FF76 PGR60
FF20 PGR17 . FF4C PGR39 FF78 PGR61
FF22 PGR18 FF4E PGR40 FF7A PGR62
FF 24 PGR19 FF50 PGR41 FF7C PGR63
FF26 PGR20 FF52 PGR42 FF7E PGR64
FF28 PGR21 FF54 PGR43
FF2A PGR22 FF56 PGR44

Caution When accessing the page registers (PGR1 to PGR64), always make a word access to an even address.
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3.4 DYNAMIC BUS SIZING FUNCTION
The data bus of the pPD70236A is 16 bits wide, but a dynamic bus sizing function is provided to enable connection to

a system with an 8-bit data bus.
The bus sizing function is valid for both memory accesses and I/O accesses (external /O only); when BS&/BS16is driven

low, only the low-order 8 bits of the data bus are valid.
When a word access is made to an even-numbered address, after a normal 1st bus cycle a 2nd bus cycle is initiated

and a read/write of the high-order 8-bit data is performed using D7 to DO.

Table 3-1 Data Accesses

UBE A0 Operation
0 0 16-bit access
0 1 Upper 8-bit access
1 0 Lower 8-bit access
1 1 2nd cycle with bus sizing
Table 3-2 Write Operation
_Non-Sizing ___ Sizing
Byte/Word Address A0 UBE Cycle (BS8/BS16 = 1) (BS8/BS16 = 0)
i D15 to D8 D7 to DO D15 to D8 D7 to DO
Byte Even 0 1 1st Undefined Lower byte Undefined Lower byte
Odd 1 0 1st Lower byte Lower byte Lower byte Lower byte
Word Even 0 0 1st Upper byte Lower byte Upper byte Lower byte
1 1 2nd No cycle No cycle Upper byte Upper byte
Odd 1 0 1st Lower byte Lower byte Lower byte Lower byte
o] 1 2nd Lower byte Upper byte Lower byte Upper byte
Table 3-3 Read Operation
Non-Sizing Sizing
Byte/Word | Address | A0 | UBE Cycle (BS8/BS16 = 1) (BS8/BS16 = 0)
D15 to D8 D7 to DO D15to D8 D7 to DO
Byte Even 0 1 1st —_— Lower byte —_— Lower byte
Odd 1 0 1st Lower byte — — Lower byte
Word Even 0 0 1st Upper byte Lower byte — Lower byte
1 1 2nd No cycie No cycle —_ Upper byte
Odd 1 0 1st Lower byte —_ — Lower byte
0 1 2nd —_ Upper byte — Upper byte
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Table 3-4 Presence/absence of Bus Sizing and Sampling in Each Bus Cycle

Bus Cycle Pins DO to D15 Pins BS8/BS16
Enabled Bus Size Sampling
Interrupt acknowledge cycle (slave) 8 bits No
interrupt acknowiedge cycle (ICU) 8 bits No
Extemal 1/0 read cycle 8/16 bits Yes
internal I/O read cycie 8/16 bits No
External 1/O write cycle 8/16 bits Yes
Internal I/O write cycle B8/16 bits No
Coprocessor read cycle 16 bits No
Coprocessor write cycle- 16 bits No
Halt acknowledge cycle Hi-Z (meaningless) No
Instruction fetch cycle 8/16 bits Yes
Refresh cycle Hi-Z (meaningless) No
CPU memory read cycle 8/16 bits Yes
DMA read transfer cycle Hi-Z (dependent on transfer I/O) No
CPU memory write cycle 8/16 bits Yes
DMA write transfer cycle Hi-Z (dependent on transfer I/0) No
Coprocessor memory read cycle 16 bits Yeashote
Coprocessor memory write cycle 16 bits Yeghete
DMA cascades Hi-Z (meaningless) No

Note Operation is not performed normally, when 8-bit bus size is specified.
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3.5 INTERRUPT OPERATIONS

Broadly speaking, the uPD70236A uses two kinds of interrupts: Those resulting from an external interrupt request, and
those resulting from software processing.
These can be further subdivided as shown below.

(1) Externa!l interrupts
(a) NMI input (non-maskable)
(b) ICU input (maskable)

(2) Software instructions

{a) Instruction processing result
« Divide error in DIV or DIVU instruction
* Memory boundary exceeded in CHKIND instruction
» Detection of undefined instruction

» Co-processor error
* Co-processor absent

(b) Conditional break instruction
« When V = 1 in BRKYV instruction

{¢) Unconditional break instruction
« 1-byte break instruction BRK 3
* 2-byte break instruction BRK imm8

(d) Flag operation (single-step)
» BRK flag setting using stack manipulation

With any interrupt, a location in the previously provided interrupt vector table is selected automatically or according to
the specification given on that occasion, and the start address of the interrupt routine is thus determined.

The interrupt vector table is shown in Fig. 3-3. This table is allocated to the 1024-byte memory area from Q00H to 3FFH,
and contains 256 vectors (using 4 bytes per vector).
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Fig. 3-3 Interrupt Vector Table

3FFH
— Vector 255 -
3FCH ¢
b~ =~
f
— 130 —
208H }
— 129 —
204H }
— 128 —
200H :
== ==
}
| 32 —
080H .
T
07CH .
T
= ==
}
- 17 -
044H '
040H }
03CH I
i~ -
t
| 8 —
020H i
| — 7 —]
01CH :
_ 6 —]
018H i
. 5 —]
014H :
— 4 —
010H ;
| 3 ]
00CH !
| — 2 —]
008H ;
fme 1 —
004H ;
- ) _
000H
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NMI Input

General Use

* INT Input (External)
e BRKXA Instruction
* RETXA Instruction

Reserved

General Use

¢ INT Input (External)
* BRKXA Instruction
* RETXA Instruction

P N

»  Reserved

UPD72291 Error

* Reserved

/

Coprocessor \
Absent

Undefined
Instruction Trap

CHKIND
Instruction
BRKV
Instruction

BRK 3
Instruction

Break Flag

Divide Error

* BRK imm8 Instruction

* BRKimm8 Instruction

> Dedicated
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Vectors 0 to 5 have specified uses, while vectors 6 to 31 are reserved and are not available for general use.

Vectors 32 to 255 are for general use, and can be used by a 2-byte break instruction and INT input.

Vectors 122 and 128 to130, however, have specified uses and are not available for general use.

Each vector consists of 4 bytes: The 2 bytes of the lower address are loaded into the PC as the oftset, and the 2 bytes
of the upper address are loaded into the PS register as the base.

Example Vector 0

003H

1
002H

001H

: 000H

PSe (003H, 002H)
PC« (001H, 000H)

The programmer initializes the contents of the vectors to be used at the start of the program based on this format.
The basic steps involved in branching to an interrupt service routine are shown below.

TA« Lower vector (offset)

TC« Upper vector (segment base)
SP« SP -2, (SP + 1, SP)« PSW

IE¢ 0, BRK< 0

SP«~ SP -2, (SP + 1, SP)« PS

PS«TC

SP« SP - 2, (SP + 1, SP)« PC

PC—TA

Cautions 1. With an interrupt generated by the following sources, the PC and PS values that indicate the start
address of the instruction at which the interruput was applid are saved to the stack.
* Non-defined operation code trap
* Coprocessor absence interrupt
* UPD72291 error interrupt ,
For interrupts which are generated from the sources other than above, the PC and PS values
indicating the instruction next to the interrupted instruction are saved to the stack.

2. In the NMI service routine, no other NMI interrupt is acknowledged until the RETI instruction is
executed. However, in the NMI service routine, an NMI interrupt is acknowledged if the HALT
instruction is executed and the standby mode is set. In this case, the standby mode is released and
an NMI interrupt (vector 2) is generated.
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4. SYSTEM CONTROL /O

4.1

The system control 1/Os which control the entire uPD70236A are described below.
In the uPD70236A, addresses FFOOH to FFFFH are reserved as the internal /O area, onto which system control
I/Os are mapped. When using the nPD70236A these l/Os must first be correctly initialized.

SYSTEM /O AREA

The system I/O area occupies the most significant 256 bytes (FFOOH to FFFFH) of the 64K-byte I/O space (0000H

toFFFFH). The system I/O area has mapped onto it various registers required for uPD70236A initialization, and system
control I/Os in the REFU and WCU.

(1

(@

@)

4

()

(6)

@

(8)

9)

The registers mapped onto the system I/0 area and their major functions are outlined below.

SCTL (System control register)

* 8-bit boundary/16-bit boundary switching for on- chip peripheral relocation addresses
* Switching of the on-chip DMAU between PD71071 mode and pPD71037 mode

* Control of carry propagation from A15 to A16 in pPD71037 mode

* Control of carry propagation from A19 to A20 in pPD71037 mode

* SCU clock baud rate generator/TOUT switching

OPSEL (On-chip peripheral selection register)
* On-chip I/O available/unavailable setting

On-chip peripheral relocation registers (OPHA, DULA, IULA, TULA, SULA)
* On-chip /O relocation address setting

WMBO (Programmable wait memory area setting register 0)
* 3-way partitioning of 16M-byte memory space on which automatic wait insertion is performed

WMB1 (Programmable wait memory area setting register1)
* 3-way partitioning of 1M-byte memory space on which automatic wait insertion is performed

WCYOD (Programmable wait cycles setting register 0)
* Setting of the number of automatically inserted waits in a 16M-byte upper memory space access

WCY1 (Programmable wait cycles setting register 1)
* Setting of the number of automatically inserted waits in a 16M-byte middle or lower memory space access

WCY2 (Programmable wait cycles setting register 2)
* Setting of the number of automatically inserted waits in a 1M-byte middle or lower memory space access

WCY3 (Programmable wait cycles setting register 3)
* Setting of the number of automatically inserted waits in an external I/O cycle
* Setting of the number of automatically inserted waits in a 1M-byte upper memory space access

(10) WCY4 (Programmable wait cycles setting register 4)

» Setting of the number of automatically inserted waits in a DMA cycle
* Setting of the number of automatically inserted waits in a refresh cycle

33
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HPD70236A

» Setting of A23 to A20 of 1M-byte memory space on which automatic wait insertion is performed

For details of WMB0, WMB1, WCYO to WCY4, and WAC, refer to 5 “WCU (WAIT CONTROL UNIT)".

(12) RFC (Refresh control register)
* Refresh cycle usable/not usable setting
* Refresh bus width setting
* Refresh interval setting

For details of RFC, refer to 6 “REFU (REFRESH CONTROL. UNIT)".

(13) SBCR (Standby control register)
« Selection of HALT mode/STOP mode by HALT instruction execution
» Setting of oscillation stabilization time in case of STOP mode release
* Internal clock frequency division setting

For details of SBCR, refer to 13 “STANDBY FUNCTIONS”.

{14) TCKS (Timer clock selection register)
* Internai clock/TCLK selection for TCU clock
* TCU clock internal clock frequency division setting

{15) BADR (Bank address register)
* Sets bank register lower address A7 to A2 or A7 toA3 and AO.

(16) BSEL (Bank selection register)
* Sets the bank register selection channel.

For details of BADR and BSEL, refer to 10 “DMAU (DMA CONTROL UNIT)".

(17) BRC (Baud rate counter)
» SCU baud rate counter

(18)- PGR1 to PGR64 (Page registers 1 to 64)
* 64-entry table for address extension

(19) XAM (Address extension mode register)
*» Address extension flag

For details of PGR1 to PGR64 and XAM, refer to 3 “CPU".
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Table 4-1 System VO Area

O Address Register Name Operation
FFFFH Reserved -
FFFEH SCTL Read/write
FFFDH OPSEL Read/write
FFFCH OPHA Read/write
FFFBH DULA Read/write
FFFAH IULA Read/write
FFFOH TULA Read/write
FFF8H SULA Read/write
FFF7H Reserved -_
FFF6H WCY4 Read/write
FFF5H WCY3 Read/write
FFF4H wCY2 Read/write
FFF3H WMB1 Read/write
FFF2H REFC Read/write
FFF1H SBCR Read/write
FFFOH TCKS Read/write

FFEFH to FFEEH Reserved —_
FFEDH WAC Read/write
FFECH WCY0 Read/write
FFEBH WCY1 Read/write
FFEAH WMBO Read/write
FFESH BRC Read/write
FFESH Reserved —_

FFE7H to FFE2H Reserved —
FFE1H BADR Read/write
FFEOH BSEL Read/write

FFDFH to FF81H Reserved —_
FF80H XAM Read

FF7FH to FFOOH PGR64 to PGR1 Read/write

Caution Make an access to this system VO area as well as UPD70236A internal I/O using the IN/OUT instruction

which is basically of the byte type. Word access is possible only for the registers in DMAU in the
uPD71071 mode.
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4.2 SCTL (SYSTEM CONTROL REGISTER)
The SCTL register controls on-chip peripherals; its functions are described below.

(1) 8-bit boundary/16-bit boundary switching for on-chip peripheral relocation addresses ... 10AG

The uPD70236A has four I/Os as on-chip peripherals:

The DMAU, ICU, TCU and SCU, and the /O addresses of these peripherals are set by means of the relocation register.
At this time, it is determined whether the LSB AQ is fixed and location is on a 16-bit boundary, or whether the LSB is not
fixed and location is on an B-bit boundary.

(2) Switching of the on-chip DMAU between uPDT1l071 mode and uPD71037 mode ... DMAM
The DMAU has two modes, the uPD71071 mode and the uPD71037 mode, and this bit determines the mode in which
the DMAU is used. This bit must be set without fail before the DMAU is used.

(3) Control of carry propagation from A15 to A16 in uPD71037 mode ... CEO
When the DMAU is used in the pPD71037 mode, this bit determines whether or not a carry is propagated from A15 to
A16 of the DMA address.

(4) Control of carry propagation from A19 to A20 in uPD71037 mode .. CE1
When the DMAU is used in the pPD71037 mode, this bit determines whether or not a carry is propagated from A19 to
A20 of the DMA address.

{5) SCU clock baud rate generator/TOUT1 switching ... SC
This bit determines whether the dedicated baud rate generator or the TOUT1 output of the TCU is used as the SCU send/
receive clock.

36
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Fig. 4-1 SCTL (System Control Register)
/O Address 7 \J 5 4 3 2 1 0
FFFEH SCTL — — — SC | CE1 | CEO |[DMAM|IOAG
IOAG Function
0 Fixes on-chip /O addresses as odd/even (16-bit boundary)
1 Makes on-chip 1/O addresses consecutive (8-bit boundary)
DMAM Function
0 Sets DMAU to uPD71071 mode
1 Sets DMAU to pPD71037 mode
CEO Function
0 Carry not propagated to A16 in uPD71037 mode
1 Carry propagated to A16 in yPD71037 mode
CE1 Function
0 Carry not propagated to A20 in uPD71037 mode
1 Carry propagated to A20 in uPD71037 mode
SC SCU iInput Clock Specification
0 TOUT1 used for SCU input clock
1 Baud rate generator used for SCU input clock
37
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4.3 OPSEL (ON-CHIP PERIPHERAL SELECTION REGISTER)
OPSEL has the following functions:

* On-chip DMAU available/unavailable setting
« On-chip ICU available/unavailable setting
* On-chip TCU available/unavailable setting
* On-chip SCU available/unavailable setting

The unavailable status means that programming is not possible for the relevant I/O area. In other words, before
performing programming involving a peripheral, it must be set to the available status by using this register.

Fig. 4-2 OPSEL (On-Chip Peripheral Selection Register)

1/O Address 7 6 5 4 3 2 1 0
FFFDH OPSEL —_ — — — Ss TS 1S DS
DS On-Chip DMAU Use Setting
0 On-chip DMAU unavailable

On-chip DMAU available

IS On-Chip ICU Use Setting

0 On-chip ICU unavailable
On-chip ICU available

TS On-Chip TCU Use Setting

0 On-chip TCU unavailable
On-chip TCU available

Ss On-Chip SCU Use Setting

0 ' On-chip SCU unavailable
On-chip SCU available

Caution Before setting or reading OPSEL, set the on-chip peripheral relocation registers (OPHA, DULA, IULA,
TULA and SULA).
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4.4 ON-CHIP PERIPHERAL RELOCATION REGISTERS (OPHA, DULA, IULA, TULA, SULA)

There are five on-chip I/O relocation registers: OPHA, DULA, IULA, TULA, SULA, which setthe I/O address for the DMAU,
ICU, TCU and SCU on-chip peripherals.

OPHA is common to these four peripherals, and sets the high-order 8 bits of each address. That is, these four peripherals
are located in the I/O space within the 256 bytes set by the OPHA register. Next, the lower address of DULA, IULA, TULA
or SULA specifies where in this 256- byte area the respective peripheral is located. The settable bits of the lower address
vary depending on the value of the IOAG bit in the SCTL register described previously.

Fig. 4-3 shows the details of the on-chip peripheral relocation registers.

Cautions 1. The DMAU occupies 16 bytes of the /O area, and the ICU, TCU and SCVU, 4 bytes each: Ensure that
there is no mutual overiapping.
2. As mentioned earlier, accesses other than to the DMAU should be performed by means of a byte
type IN/OUT Instruction. .
3. The on-chip peripheral VO area and /O space other than the system I/O area cannot be used as an
external /O area.
4. FFH should not be set in OPHA.

Fig. 4-3 On-chip Peripheral Relocation Registers

I/0 Address 7 6 5 4 3 2 1 0
FFFCH OPHA A15 | A14 | A13 | A12 | A11 | A10 | A9 | A8
L 6 5 4 3 2 1 0 _ LPD71071 Mode
FFFBH DULA A7 | A6 | A5 | AMd | — | — | — | — (I0AG : donit care)
uPD71037 Mode
A7 | A A A | — | — | — | =
8 s 1 : (I0AG = 1)
wPD71037 Mode
A7 | A6 | A5 | — | — | — | — | A0
(10AG = 0)
7 6 5 4 3 2 1 0
FFFAH IULA A7 | A6 | A5 | A4 | A3 | A2 | — | — | I0DAG=1
A7 | A6 | A5 | A4 | A3 | — | — | A0 | I0AG=0
7 6 5 4 3 2 1 0
FFFOH TULA A7 | A6 | A5 | A4 | A3 | A2 — | — | I0AG =1
A7 | A8 | A5 | A4 | A3 | — | — | A0 | I0AG=0
7 6 5 4 3 2 1 0
FFF8H SULA A7 | A6 | A5 | A4 | A3 | A2 | — | — | I0AG=1
A7 | A6 | A5 | A4 [ A3 | — | — | A0 | 10AG=0
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4.5 TCKS (TIMER CLOCK SELECTION REGISTER)
The TCKS register specifies whether the clock supplied to the 3 counters (TCT#0 to TCT#2) in the TCU is input from
the TCLK pin, or whether an internal clock is used (obtained by scaling the oscillator frequency of the crystal connected

to the X1 and X2 pins).

1/0 Address
FFFOH

Fig. 4-4 TCKS (Timer Clock Selection Register)

TCKS — — — | CS2 | CS1 | CSO PS

Cs2

TCU Channel 2 Clock Selection

Internal clock used as TCU channel 2 clock

TCLK pin input used as TCU channel 2 clock

TCU Channel 1 Clock Selection

Internal clock used as TCU channel 1 clock

TCLK pin input used as TCGU channel 1 clock

TCU Channel 0 Clock Selection

internal clock used as TCU channel 0 clock

TCLK pin input used as TCU channel 0 clock

PS

Frequency Specification when Internat Clock is Used

00

Division ratio for oscillator frequency when internal clock is used = 1/4

01

Division ratio for oscillator frequency when internal clock is used = 1/8

10

Division ratio for oscillator frequency when internal clock is used = 1/16

11

Division ratio for oscillator frequency when internal clock is used = 1/32
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4.6 BRC (BAUD RATE COUNTER)

The BRC is an SCU dedicated baud rate generator 8-bit dividing counter. It sets the frequency division ratio of the internal
clock (fixed at 1/2 the oscillator frequency).

Fig. 4-5 BRC (Baud Rate Counter)

I/O Address 7 6 5 4 3 2 1 0
FFE9H BRC D7 | D6 | D5 | b4 | D3 | D2 | D1 | DO

The baud rate is calculated from the following expressions,
(1) When baud rate generator is used

Oscillator frequency (Hz) x 1
BF x BRC set value 2

Baud rate =

Remark The relation between the BRC register and the BRC set value is as follows.

BRC Registar BRC Set Value
00H 2
O1H 2
02H 2
03H 3
04H 4
FFH 255

(2) When TCU is used

TCLK1 frequency (Hz)
BF x TCT#1 set value

Baud rate=

Remark The BF (baud rate factor) is specified by the SMD register BF bit and takes the value of 16 or 64.

41
BN L427525 00LA258 L4Y3 WM

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/5800004/UPD70236AGD-12-5BB.html

NEC uPD70236A

5. WCU (WAIT CONTROL UNIT)

The WCU has the function of automatically inserting a wait states(TW) equivalent to between 0 and 7 clock cycles in
a CPU, DMAU or REFU bus cycle.

6.1 FEATURES
*» Automatic setting of 0 to 7 waits in a CPU memory bus cycle
» 3-way partitioning capability for 16M-byte memory space
» 3-way partitioning capability for specific 1M-byte memory space
» Automatic setting of 0 to 7 waits in an external I/O cycle
e Automatic setting of 0 to 7 waits in an DMA cycle
¢ Automatic setting of 0 to 7 waits in a refresh cycle

Fig. 5-1 Memory Space Partitioning

[
Upper
Upper
16M Bytes Middle Middle 1M Bytes
Lower
Lower
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5.2 WCU AND READY PIN

It TW states of more than 0 to 7 clock cycles are required, the WCU can be used in conjunction with the READY signal.
The TW conforming to the WCU set value and the TW resulting from READY control are inserted in logical sum form, so
that the greater number of TWs are inserted.

Fig. 5-2 Relation between WCU and READY Pin

wcu

READY O—

UPD70236A

Bus Control
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5.3 BUS CYCLES

READY pin sampling and programmable wait setting by WCU are shown for each bus cycle in the table below.

Cascade DMA cycle '

Bus Cycle READY Pin Sampling Programmable Wait Setting
External I/O read cycle Enabled
External /O write cycle ‘Enabled
Enabled"™

Interrupt acknowledge cycle (slave) Enabled

Interrupt acknowledge cycle (ICU) Enabled

Instruction fetch cycle Enabled

CPU memory read cycle Enabled
CPU memory write cycle Enabled Enabled

(Area spacifiable)

Coprocessor memory read cycle Enabled

Coprocessor memory write cycle Enabled

DMA read transfer cycle Enabled
. Enabled

DMA write transfer cycle Enabled
Refresh cycle Enabled Enabled
Internal I/O read cycle —Note 2 Disabled
internal I/O write cycle —Note2 Disabled
Coprocessor read cycle Enabled Disabled
Coprpcessor write cycle Enabled Disabled
Halt acknowledge cycle — Disabled
— Disabled

Notes 1. Incase of the interrupt acknowledge cycle, 2 waits are set for 0-wait setting and 3 waits are set for 1-wait setting.
2. Accesses to registers PGR1 to PGR84 and XAM are carried out with 0 waits, however, in case of accesses to
other registers, a 2-clock wait state is automatically inserted.
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5.4 MEMORY/EXTERNAL VO CYCLE

The memory space of the uPD70236A is 16M bytes; sometimes waits are not made necessary at the time of system
configuration depending on the memory space, and inserting the same number of waits for the entire memory space is also
related to decreased system performance. Consequently, provision has been made to enable the 16M- byte memory space
to be divided into three, and for between 0 and 7 waits to be set for each area independently. In addition, any desired 1M-
byte space within the 16M-byte space can be divided into three. The number of waits set here is valid for CPU instruction

fetch cycles, operand access cycles, and external /O access cycles.

Programmable wait control for memory/external /0 cycles is performed by the registers described below.

5.4.1 WMBO (Programmable Wait Memory Area Setting Register 0)

WMBO divides a 16M-byte memory space into 3 memory blocks:Lower, middle and upper. The lower block and upper

block are set by the ELMB and EUMB fields, and the middle block is the area between these two.

/O Address

FFEAH WMBO

Fig. 5-3 WMBO Register

ELMB

EUMB

ELMB,EUMB 16M-Byte Memory Space Lower & Upper Memory Block Size

000 1M bytes
001 2M bytes
010 3M bytes
011 4M bytes
100 5M bytes
101 6M bytes
110 7M bytes
111 8M bytes
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5.4.2 WCYO0 (Programmable Wait Cycles Setting Register 0)
WCYO sets the number of wait cycles, between 0 and 7, for the upper memory block of the 16M-byte space set by WMBO.

Fig. 5-4 WCYO Register

O Address 7 8 5 4 3 2 1 0
FFECH WCYO0 — — — —_ —_ EUMW
Wait Insertion Specification for Access to Upper Memory Block in 16M-
EUMW
Byte Space
000 No waits automatically-inserted
001 1 wait automatically inserted
010 2 waits automatically inserted
011 3 waits automatically inserted
100 4 waits automatically inserted
101 5 waits automatically inserted
110 6 waits automatically inserted
111 7 waits automatically inserted

5.4.3 WCY1 (Programmable Wait Cycles Setting Register 1)
WCY1 sets the number of wait cycles, between 0 and 7, for the middie and lower memory block of the 16M byte space

set by WMBO.
Fig. 5-5 WCY1 Register
1/O Address 7 6 5 4 3 2 1 0
FFEBH WCY1 — EMMW — ELMW
EMMW, Wait insertion Specification for Access to Middle & Lower Memory
ELMW Block in 16M-Byte Space
000 No waits automatically inserted
001 1 wait automatically inserted
010 2 waits automatically inserted
011 3 waits automatically inserted
100 4 waits automatically inserted
101 5 waits automatically inserted
110 6 waits automatically inserted
111 7 waits automatically inserted
46
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5.4.4 WMB1 (Programmable Wait Memory Area Setting Register 1)

WMB1 divides a 1M-byte memory space into 3 memory blocks: Lower, middle and upper. The lower block and upper

block are set by the ELMB and EUMB fields, and the middle block is the area between these two.

Fig. 5-6 WMB1 Register

/0 Address 7 5 1
FFF3H WMB1 — LMB UMB
LMB, UMB 1M-Byte Memory Space Lower & Upper Memory Block Size

000 32K bytes

001 64K bytes

010 96K bytes

011 128K bytes

100 192K bytes

101 256K bytes

110 384K bytes

111 512K bytes

5.45 WAC (Programmable Wait Memory Address Control Register)

WAC sets the high-order 4-bit address of the 16M-byte memory space, and determines the 1M-byte memory space set

by WMB1.

/O Address

Fig. 5-7 WAC Register

FFEDH WAC —

UWAS3 to UWAQ : High-order 4 bits which specify the 1M-byte memory space for which automatic wait setting

is possible.
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5.4.6 WCY2 (Programmable Wait Cycles Setting Register 2)
WCY?2 sets the number of wait cycles, between 0 and 7, for the middie and lower memory blocks of the 1M-byte space

set by WMB1.
Fig. 5-8 WCY2 Register
/O Address 7 6 5 4 3 2. 1 0
FFF4H weyz - MMW — LMW
Wait Insertion Specification for Access to Middle & Lower Memory
MMW, LMW
Blocks in 1M-Byte Space
000 No waits automatically inserted
001 1 wait automatically inserted
010 2 waits automatically inserted
011 3 waits automatically inserted
100 - 4 waits automatically inserted
101 | 5 waits automatically inserted
110 6 waits automatically inserted
111 7 waits automatically inserted
48
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5.4.7 WCY3 (Programmable Wait Cycles Setting Register 3)
WCY3 sets the number of wait cycles, between 0 and 7, for the upper memory block of the 1M-byte space set by WMB1,

or an I/O bus cycle,

Caution
cycle.

/0 Address

FFFSH

Fig. 5-9 WCY3 Register

WCY3 —_ oW — umMw

10w

Wait Insertion Specification for Wait Insertion Specification for

External I/0 Cycle Interrupt Acknowledge Cycle

000

No waits automatically inserted

‘2 waits automatically inserted

001

1 wait automatically inserted

3 waits automatically inserted

2 waits automatically inserted

2 waits automatically inserted

011

3 waits automatically inserted

3 waits automatically inserted

100

4 waits automatically inserted

4 waits automatically inserted

101

§ waits automatically inserted

§ waits automatically inserted

6 waits automatically inserted

6 waits automatically inserted

111

7 waits automatically inserted

7 waits automatically inserted

umw

Wait Insertion Specification for Access to Upper Memory Biock in

1M-Byte Space

000

No waits automatically inserted

001

1 wait automatically inserted

2 waits automatically inserted

3 waits automatically inserted

4 waits automatically inserted

5 waits automatically inserted

6 waits automatically inserted

7 waits automatically inserted
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5.5 DMA/REFRESH CYCLE
The number of waits for a DMA cycle or refresh cycle is set by the WCY4 register.

5.5.1 WCY4 (Programmable Wait Cycles Setting Register 4)

WCY4 sets the number of wait cycles, between 0 and 7, for a DMA cycle or refresh cycle. Memory space partitioning

is invalid in a DMA cycle or refresh cycle.

/O Address
FFF6H

Fig. 5-10 WCY4 Register

WCY4 — DMAW —

RFW

DMAW

Wait Insertion Specification for DMA Cycle

000

No waits automatically inserted

001

1 wait automatically inserted

2 waits automatically inserted

3 waits automatically inserted

4 waits automatically inserted

5 waits automatically inserted

6 waits automatically inserted

111

7 waits automatically inserted

RFW

Wait Insertion Specification for Refresh Cycle

000

No waits automatically inserted

001

1 wait automatically inserted

2 waits automatically inserted

011

3 waits automatically inserted

100

4 waits automatically inserted

101

5 waits automatically inserted

6 waits automatically inserted

7 waits automatically inserted
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6. REFU (REFRESH CONTROL UNIT)

The REFU generates refresh cycles required for external DRAM refresh operations. Refresh enabling/disabling and the
refresh interval are set by the RFC register.

6.1 FEATURES
* Lowest-priority refreshing/highest-priority refreshing
7 refresh queues
* 16-bit refresh address
* 4 clocks/1 bus cycle

6.2 REFRESH ADDRESS

The address in A15 to AQ is output as the refresh address.Each refresh cycle the refresh address is incremented by 1
or 2, and the next refresh address is generated.

In a refresh cycle a low-level signal is output for the upper address (A23 to A16).
The refresh address is not affected by a reset. Atter powering on, the refresh address is undefined.

6.3 RFC (REFRESH CONTROL REGISTER)
The RFC register is mapped onto the system I/O area, and has the following functions:

(1) Refresh enabling/disabling

Refresh enabling/disabling is performed by the RFE bit. As the RFE bit is not initialized by a reset, refreshing may be

enabled or disabled after powering on. Therefore, a refresh cycle may be initiated 144 (16 x 9) clock cycles after a power-
on reset.

(2) Refresh interval

Therefresh interval is set by the RTMbit. The optimum value for the refresh interval should be set for the individual system
according to the following expression:

16 x Timer Factor (N) (Clock cycles)

The smallest set value for the refresh interval is N = 1, in a reset the value is initialized to N = 9.

(3) Address update control
Incrementing by 1 or by 2 of the refresh address is selected by the RDBS bit.
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1/0 Address
FFF2H

Fig. 6-1 RFC (Refresh Control Register)

RFC RFE |RDB8 | — RTM

RFE

Refresh Enabling/Disabling

Refresh disabled

‘Refresh enabled

RDB8

Refresh Address Update Controi

Refresh address incremented by 2

UBE: Low-level output

Refresh address incremented by 1

UBE: High for even address, low for odd address

RTM

Timer Factor Setting

00000

N (Timer factor) = 1

00001

N (Timer factor) = 2

00010

N (Timer factor) = 3

00011

N (Timer factor) = 4

00100

N (Timer factor) = 5

00101

N (Timer factor) = 6

11110

N (Timer factor) = 31

11111

N (Timer factor) = 32
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7. TCU (TIMER/COUNTER UNIT)
The TCU has 3 counters, and is functionally identical to the uPD71054.
7.1 FEATURES
* Three timer channels
* TOUTO to TOUT2 pin outputs
* TCTLO to TCTL2 pin inputs
* TCLK pin input
* TOUT1 usable as SCU clock
* Three 16-bit counters
* Six programmable count modes
* Binary/BCD count
* Multiple latch command
* Count latch command
* Internal/external input clock selectable
* 20 MHz operation capability (using uPD70236A-20)
53
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7.2 TCU INTERNAL BLOCK DIAGRAM
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7.3 TCU OPERATING PROCEDURE

After powering on, the TCU is in an undefined state. When the TCU is used, therefore, the operating mode must be
specified by programming the target counter. Once a counter has been programmed for a certain mode, operation continues
in that mode until that counter has mode specification performed again. When the count value is written into the counter

and this value is transferred to the down counter a new count is started. The current count data (counter value) and the
status of the counter can be read during the count.

Fig. 7-1 Basic Operating Procedure

Start
Mode specification | = = ——------- OUT Instruction
Write number ofcounts | -~ -----—- OUT Instruction

No
Read
Yes
Readdatalatch | = | ——==——-- OUT Instruction
Dataread @ | = | —====-—-- IN instruction
Yes

Write number of counts
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7.4 TCU REGISTERS AND COMMANDS
TCU register read/write command issuance is performed by I/0 input/output instructions on an address set in the system
I/0 area, and the selection of registers etc., is performed by A1 and A0 (when IOAG of the SCTL register = 1) or A2 and

A1 (when IOAG = 0).

Table 7-1 TCU Register/Command Addresses

A1/A2 | AO/A1 Register/Command Operation

0 0 TCT #0 Read/write
TSTO Read

0 ] TCT #1 Read/write
TST1 Read
TCT #2 Read/write

! 0 TST 2 Read

1 1 T™MD write

A write to the TMD is performed by setting the operating mode of individual counters in the TCU (count mode, binary/
BCD, read/write mode) and issuing a command (count latch command, multiple latch command} to latch the counter value.
TCT#2 to TCT#0 are used to write the count value to and read the count data from individual counters. Normally, a count
data read is performed after first latching the count data of the target counter by issuing a count latch command or a multiple

latch command.

In a read of TST2 to TSTO, the status information for the relevant counter is read. A status read is performed after first
latching the status of the target counter with a multiple latch command.
When both the status and count data of a counter are latched, the first read obtains the status.
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Fig. 7-2 Mode Word
7 6 5 4 3 2 1 0

T™MD sC RWM CMODE BD | (A1A0, A2A1 = 11)

BD Binary or BCD

0 Binary count

1 8CD count

———————»| CMODE Count Mode

000 Mode 0
001 Mode 1
x10 Mode 2
x11 Mode 3
100 Mode 4
101 Mode &

RWM Read/Write Mode

Y

00 Count latch command

13 Lower byte

10 Upper byte

11 2 bytes in order: Lower, upper
— SC Counter Subject to Mode Setting

00 TCT #0

01 TCT #1

10 TCT #2

11 Multiple latch command

x : don't care

Fig. 7-3 Count Latch Command

7 6 5 4 3 2 1 0
TMD SC 0 0 0 0 0 0 (A1AD0,A2A1 = 11)
L »| SC Counter Subject to Latch
00 TCT #0
01 TCT #1
10 TCT #2
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Fig. 7-4 Multiple Latch Command

7 [ 5 4 3 2 1 0
T™D 1 1 S| SL jecr2jecTi|cTol| o (A1A0,A2A1 = 11)
»| CTn | Counter Selection
0 Do not select TCT#n
1 Select TCT#n
0 Latch status
o 1 Do not latch status
0 Latch count
o 1 Do not latch count
Fig. 7-5 Status
7 6 5 4 3 2 1 0
T8Tn | oL NC RWM CMODE BD

Current TCT#n setting status.
Each bit is the same as in the mode word.

0 Transferred to down counter

1 Not transferred to down counter

0 TOUTn is low
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7.5 COUNT MODE
There are six count modes for each count.

(1) Mode 0: Output of end of count signal
When the specified count ends, the TOUT output changes from low to high.

(2) Mode 1: Control pin retriggerable one-shot
A low-level one-shot pulse of the specified length is output to TOUT. Can be retriggered by TCTL input.

(3) Mode 2: Rate generator

Dividing counter which periodically performs an operation whereby the TOUT output is driven low for the last clock cycle
only of the specified count.

(4) Mode 3: Square wave generator
A similar scaling counter to that in mode 2, with a TOUT output low/high duty of approximately 50%.

(5) Mode 4: Software-triggered strobe
When the specified count ends, the TOUT output is driven low for one clock cycle only.

{6) Mode 5: Hardware-triggered strobe (retriggerable)
The same operation as mode 4, but started by TCTL input and retriggerable.
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8. SCU (SERIAL CONTROL UNIT)

The SCU provides asynchronous serial communication functions.
The command system resembles that of the uPD71051, but what was the control word register in the pPD71051 has
been divided into two: The SCM (serial command register) and SMD (serial mode register).

8.1 FEATURES
* RS-232-C protocol support (on-chip RTS, CTS, DTR and DSR pins)
+ On-chip dedicated baud rate generator (using internal clock)
» Baud rate generator output or timer output selectable as transmit/receive clock
¢ Asynchronous only
* No input/output pin multiplexing
* Serial interrupt output (SINT)
» Clock rate: Baud rate x 16, baud rate x 64
« Baud rate: DC - 625 Kbps
* Character length: 7 or 8 bits
¢ Transmitted stop bits: 1 or 2 bits
* Break transmission
» Automatic break detection
* Full duplex double buffer system
= Parity addition/checking
* Error detection: Parity, overrun, framing
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8.2 SCUINTERNAL BLOCK DIAGRAM
RESET CLOCK
~—, IORD
Read/Write IOWR )
o S Control Note 1 Internal Signal
-~ (] gis )
3 £ ~———— 8US
£ SCM :> 2
z Command Registar = RTCLK (From TOUT1 or BRC)
3 Receiver
o
2] (Including Receive Buffer) O RxRDY (Extemal)
SRB < ®
Receive Data Buffer —O RxD (External)
sTB ® O TxD (Extemal)
Transmit Data Buffer Transmitter
(including Transmit Buffer)
SMD >
Mode Register -
SIMK Interrupt
Interrupt Mask Register Generation Logic O SINT (External)
~——O CTS (External)
Transmission/ O Fis (External)
Reception Control O DTR (External)
~—————0 DSR (Extemal)

Notes 1. When IOAG of the SCTL register = 1, A0. When IOAG =0, A1.
2. When IOAG of the SCTL register = 1, A1. When I0AG = 0, A2.
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8.3 SERIAL DATA FORMAT

The serial data format handled by the SCU is shown in Fig. 8-1. The data which the GPU receives from the SCU and
passes to the SCU comprises the character bit portion. The start bit, parity bit and stop bit(s) enclosing the character bits
are control information required for serial communication, and are automatically added (in transmission) and deleted (in
reception) by the SCU.

Fig. 8-1 Serial Data Format

o ,
No Parity s;n DO D1 s  Dni1  Dn Moo
T T 114 \ 1 "
Mark I ! | Character Bit
L ‘!‘l i | Stop
Bit
o Wi .
With Parity s;n D0  Df 54 _Dni _ Dn N
L ¢ T T "
Mark I : l Character Bit IParityBit] I
1 i ')‘l 1 N StOp
Bit

n:gor7
Stop bit: 1 bit or 2 bits

8.4 SCU OPERATING PROCEDURE
The operating procedure for serial communication by the SCU is shown in Fig. 8-2.

Fig. 8-2 SCU Operating Procedure

Transmission Procedure Reception Procedure
| |
{ ™ ~ \
Mode setting Mode setting
™ N
Command Command
Transmission Reception enable
enable error clear
\ ~
Status read Status read

TBRDY=1 RBRDY=1 N
? ?

Yes Yes
Transmit to STB
data write Error generated
?
N Y,
No

) SRB reception

Error servicing data read
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For transmission, transmission is enabled, the status register is checked to confirm that the STB (transmit data buffer)
is empty, then transmit data is written into the STB.

For reception, reception is enabled and at the same time the error flag in the status register is cleared. Then the status

register is checked to confirm that there is receive data in the SRB (receive buffer), and the receive data is read from the
SRB.

In Fig. 8-2, the status register is read and transmission/reception is performed while checking the TBRDY/RBRDY flags,
but this can be performed using an interrupt, too.

8.5 SCU REGISTERS AND COMMANDS

SCU register read/write command issuance is performed by I/0 input/output instructions on an address set in the system

IO area, and the selection of registers etc. is performed by A1 and A0 (when IOAG of the SCTL register = 1) or A2 and
A1 (when IOAG = 0). ‘

Table 8-1 SCU Register/Command Addresses

A1/A2 | AO/A1 Register/Command Operation

SRB Read

0 0
STB Write
SST Read

0 1
SCM Write

1 0 SMD Write

1 1 SIMK Read/write

SRB is the receive data buffer from which the CPU can read receive data.
STB is the transmit data buffer to which the CPU writes transmit data.

SST is the status register which indicates the communication status. It contains SRB and STB information and receive
error information.

SCM is the command register which specifies transmission/reception enabling/disabling, error flag clearing, break
transmission, and SRDY pin control.

SMD is the mode register which performs serial data setting. This register specifies the baud rate, character length, parity,
and number of stop bits. When a 7-bit character length is selected, only the low-order 7 bits of SRB and STB are valid.

SIMK is the serial interrupt mask register which controls masking of interrupt requests generated by the SCU. When
masking is performed, interrupts are no longer generated.
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Fig. 8-3 SMD (Serial Mode Register)

SMD STL PS

CL

BF

v

Y

v
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BF Baud Rate

0- Setting prohibited

10 RTCLK frequency + 16

11 RTCLK frequency + 64
CcL Character Length

0- Setting prohibited

10 7 bits

1 8 bits

PS Parity Selection

-0 Parity disabled

01 0Odd parity addition/check
11 Even parity addition/check
STL Number of Stop Bits

-0 Setting prohibited

01 1 bit

1 2 bits
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Fig. 8-4 SCM (Serial Command Register)

7 6 5 4 3 2 1 0
—_ — RTS ECL |SBRK| RE | DTR TE
TE | Transmit Enable Specification
0 Transmit disabled
1 Transmit enabled
DTR |DTR Pin Control
0 High level
1 Low level
RE [ Receive Enable
0 Receive disabled
1 Receive enabled
SBRK | Break Transrission
0 TxD pin normal operation
1| TxD pin low-leval output
ECL | Error Clear
0 No operation
1 Error flag clear
RTS |RTS Pin Control
0 High level
1 Low level
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Fig. 8-5 SST (Serial Status Register)

7 6 5 4 3 2 1 0
DSR BKD FE OVE PE 1 |RBRDY|TBRDY
TBRDY| Transmit Data Buffer State
0 STB write disabled
1 | STB write enabled
RBRDY| Receive Data Buffer State
0 SRB contents are old data
1 SRB contents are new data (read request)
PE | Parity Error
0 No error
1 Error generation
OVE |Overrun Error
0 No error
1 Error generation
FE |Framing Error
0 No error
1 Error generation
BKD |Break Detection
0 Normal reception
1 Break state detection
DSR | DSR Input Pin Status
0 High level
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Fig. 8-6 SIMK (Serial Interrupt Mask Register)
7 6 5 4 3 2 1 0
SIMK | — —_— ] — | — ] — ] ™ RM
»| RM | RBRDY Interrupt Mask
0 Non-mask
1 mask
»| TM | TBRDY Interrupt Mask
0 Non-mask
1 mask
67
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9. ICU (INTERRUPT CONTROL UNIT)

The ICU arbitrates between up to 8 interrupt requests, and conveys one request to the CPU,
It is functionally the same as the pPD71059 with the CALL mode (8085 mode) and slave functions with cascading
eliminated.

9.1 FEATURES

¢ uPD71059 equivalent
Channel expansion possible by cascade
Edge trigger/level trigger selectable
individually maskable interrupt requests
Programmable interrupt request priority orders
Polling operation capability

* 8 interrupt request inputs (INTPO to INTP7)

* 8 external input pins

« INTAK output pin

Caution The pPD70236A does not incorporate pull-up resistors in pins INTPO to INTP7 to reduce power
consumption when stopped. This is different from the pPD71059 and pPD70208/70216.

9.2 ICU INTERNAL BLOCK DIAGRAM

x [Initialize & X SA0 —=O A0
Command Word Slave Control SA1} ToBIU— {—O A1
OFG —] Register Group —V/ SA2 —0 A2
IOWR — iL
Internal Read/MWrite
Signal | Note1 —= R
Note2 —| Control -~ INTAK (From CPU)
US ] Control Logic INT (To CPU)
|\ | Prority. NTLO. O INTPO
:>:Determu- C INTLA — O INTP1
nation INTL2
In-Service| [Logic |  [interupt{™ 7 o ~O) INTP2
Register 1 |Request [=, QO INTP3 | External
{is) I Register INTLS : O INTP4 | Pins
Interrupt (IRQ) = O INTP5
Mask TLE —O INTP6
Register INTL?7 O
(IMK) INTP7
J Il

(__Internal Data Bus

Notes 1. When IOAG of the SCTL register = 1, AQ. When I0AG = 0, A1l.
2. When |OAG of the SCTL register = 1, A1. When iOAG = 0, A2,
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9.3 INTERRUPTS BY ICU

The ICU is always used when maskable interrupts are used in a uPD70236A system. The ICU must be initialized by
execution of an initialization program before starting interrupt operations. There are four methods of initializing the ICU,

following the initialization sequence shown in Fig. 9-1.

Fig. 8-1 ICU Initialization Sequence

I IIW1 \

SNGL, 114 Bit Setting
\Address=0, Da=1 / Default Initialization Execution

w2 N

Address=1

SNGL=0, l14=1 SNGL=0, 114=0 SNGL=1, ll4=1 SNGL=1, 114=0

w3 N 7 aws N w
Address=1 _/J \_ Address=t /J

 uwa N\ Wa

\_  Address=1 / \_  Address=1 }
End of
initialization

Remark Address is A1 or AQ.

When initialization is complete, the ICU arbitrates between requests coming in on the 8 interrupt request pinsINTLO to
INTL7, and transmits the highest-priority request to the CPU. At the end of the initiated interrupt service routine, the CPU
issues an F1 (Finish Interrupt) command to the ICU to report the end of interrupt servicing. The ICU ascertains the current
interrupt service situation from the interrupt request signal and the FI command information from the CPU.

Commands from the CPU can be used to change interrupt request priorities, mask requests, read registers, conduct

polling, and soon.
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9.4 ICU REGISTERS
ICU register read/writing and command issuance is performed by I/O input/output instructions on an address set in the

system 1/O area, and the selection of registers, etc. is performed by A0 (when IOAG of the SCTL register = 1) or A1 (when
I0AG = 0) (A1 when IOAG = 1 and A2 when IOAG = 0 may be either 0 or 1). '

Table 9-1 Register/Command Addresses

AO/A1 | A1/A2 Other AO (A1) Condition Operation
IRQ set by IMD CPU « IRQ data
3 0 1IS set by IMD CPU « IS data
T Polling phase"ets CPU « IPOL
1 X _ CPU « IMKW
(don't  \"pa =y CPU = W1
o | @) ["(D4=0)«(D3=0) CPU — IPFW
(D4=0)+(D3=1) CPU - IMDW
§ CPU - IIW2
1 During initialization sequence CPU — W3
CPU — 1lw4
After initialization CPU - IMKW

Note In the polling phase, polling data of IPOL is read with priority given to IRQ or 1IS.

Initiatization words 1IW1 to 1IW4 perform ICU initialization, check whether a pPD71059 is connected as a slave, and
perform setting of the vector number to be sent to the CPU, the INTP pin input trigger, and so forth.

There are 3 command words: IMKW, IPFW, and IMDW.

IMKW sets interrupt request masking.

IPFW issues the FI (Finish Interrupt) command issued at the end of interrupt servicing and interrupt request priority
change (rotation) commands.

TMDW specifies the register to be read (IRQ or |IS) by a register read when A1 =0, directs the start of a polling operation,
and so forth.
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Fig. 9-2 ICU Initialization Words
D7 D6 D5 D4 D3 D2 D1 Do

Wt} — | — | — 1 LEV | —— | SNGL [ 14

L 4 | 1IW4 Write

0 No [IW4 write

1 W4 write _

L p| SNGL | Interrupt Scale

0 Extended mode

1 Single mode

Y
~
m
<

input Trigger Mode

' 0 Edge trigger (rise)

1 Level trigger (active high)

D7 D6 Ds D4 b3 D2 D1 Do

w2 V7 Vvé V5 v4 V3 | ——— [ ——— | —

Interrupt vector number higher 5 bits

Y

D7 D6 D5 D4 D3 D2 D1 Do

ik s7 S6 S5 S4 83 §2 St 50

L Sn | Slave Connection Status

0 INTLn is non-slave connection

INTLn is slave connection

D7 D6 D5 D4 D3 D2 D1 Do

w4 0 0 0 EXTN } —{ — | SFI 1

————| SFl | Fl Mode

0 Fi command mode

1 Self Fl mode

»-| EXTN | Nesting Mode 1

0 Normal nest mode

1 Extended nest mode
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Fig. 9-3 ICU Command Words

D7 D6 Ds D4 D3 D2 D1 Do
IMKW | M7 M6 M5 M4 | M3 | M2 | M1 MO
Mn | Request Mask
0 INTLn not masked
INTLn masked
D7 D6 D5 D4 D3 D2 D1 DO
IPFW RP SIL Fl 0 0 IL2 1L ILO
y 4 /
0 0 0 0
0 0 1 1
e
o
fg 0 1 0 2
Z‘?;
o 0 1 1 3
(7]
°
3| 1 0 0 4
2
=N B 0 1 5
2
c
- 1 1 0 6
1 1 1 7
4 4
0 o 1 No level No rotation | Normal FI command
k=) . specification .
st 1 0 1 P Rotation Normal rotation FI command
E Fi command
gl o 1 1 No rotation | Spacified FI command
i
B 1 1 1 Rotation Specified rotation FI command
« Level
c s .
% 0 1 0 specification No rotation No operation
°
gl 1 1 0 Non-Fl Rotation Specified rotation command
5] command
2 0 0 0 . . .
-§ No level No rotation Self FI mode rotation reset
a N
1 0 0 specification | pation | Sl Fi mode rotation set
72
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D7 D& D5 D4

D3 D2 D1 DO

IMDW —— | SNM | EXCN 0

1 POL | SR | ISR

Downloaded from Elcodis.com electronic components distributor

\—‘i* SR | IS/IR | Read Register Selection
0 — | No operation -
0 IRQ selection
1 1 | IIS selection
»| POL | Polling
0 No operation
1 Polling command
#| SNM | EXCN | Nesting Mode 2
0 — | No operation
0 Exception nest mode releass
1 R Exception nest mode setting
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10. DMAU (DMA CONTROL UNIT)

The DMAU has four DMA channels, and provides the functions (subsets) of two LSIs: The yPD71071 and uPD71037.

10.1 FEATURES

= 2 operating modes (4PD71071 mode, pPD71037 mode)

* 24-bit length address register

* 16-bit length count register

* 4 independent DMA channels

¢ 4 clocks/1 bus cycle

» Byte transfer/word transfer selectable

¢ 3 transfer modes (settable per channel)
Single transfer mode, demand transfer mode, block transfer mode

* 2 bus modes (Common to all channels; bus release mode only in pPD71037 mode)
Bus release mode
Bus hold mode

* DMA requests maskable on an individual channel basis

* Auto-initialization function

» Transfer address incrementing/decrementing

¢ 2 kinds of channel priority order (fixed priority/ rotating priority)

* TC output at the end of transfer

» Forced service termination by END input

» Cascading capability

¢ |/O-memory and memory-l/O transfer capability

74
M L427525 00LA291 975 M

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/5800004/UPD70236AGD-12-5BB.html

NEC

1PD70236A

10.2 DMAU INTERNAL BLOCK DIAGRAM

: Address Increment/
Internal m < DMAU Address Bus Decrement
Address Bus (24)
Internal i E
Data Bus Address
lnge:;al Registers | | Current Address (24x4) ||  Control Register Group
Internal interface | Base Address (24x4) | [Channel @]
Control Bus
@ [Dovice Controt.  (10)]
BUSRQ <
DMAU Data Bus Status 8)
BAU { BUSAK @ L j
[Mode Control— (7x4)]
Count
Registers| |__Base Count (16x4) | [ mask @ |
DMARQ3 {__Current Count (16 x4) | [Request™™*® @]
-DMARQO
External | =ranes Priority @
N DMAAK3 <:

o | -DwAAKo contel Notes 1. uPD71071 mode onl
_ Terminal Count Count Decrement cles -¥ © ony
END/TC (16)

2. yPD71037 mode only
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Remark The other four register groups

function in both modes.
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10.3 DIFFERENCES BETWEEN 1PD71071 MODE AND pPD71071
With the exception of the functions shown below, the uPD71071 mode of DMAU is functionally identical to the uPD71071.

Table 10-1 Differences between UPD71071 Mode and 1PD71071

Function HPD71071 Mode wPD71071
Software requests No Yes
Memory-to—memory transfers No Yes
DMARQ active level High High or low
DMAAK active lovel Low High or low
Bus cycle 4 clock cycles 4 or 3 clock cycles

10.4 DIFFERENCES BETWEEN j/PD71037 MODE AND PD71037
With the exception of the functions shown below, the nPD71037 mode of DMAU is functionally identical to the uPD71037.

Table 10-2 Differences between pPD71037 Mode and uPD71037

Function uPD71037 Mode uPD71037
Memory-to-memory transfers No Yes
DMARQ active level ' High. High or low
DMAAK active level Low High or low
Bus cycle 4 clock cycles 3 or 2 clock cycles
76
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10.5 DIFFERENCES BETWEEN 1PD71037 MODE AND uPD71071 MODE
The differences between the uPD71037 mode and the pPD71071 mode are described below.

(1) Unit of transfer

In the uPD71071 mode either byte transfers or word transfers can be selected, whereas in the uPD71037 mode all
transfers are byte transfers.

(2) Channel selection

Since there is no channel register in the pPD71037 mode, the channel is specified each time a command is issued. In
the case of the mode control register, the channel is selected by part of the write data.

Inthe case of the address register and count register, the channel is selected by means of the I/O address to be accessed.

(3) Base/current register accesses

The address register and count register of each channel consist of a base register and current register. The target of
the access varies depending on the mode as shown below.

(a) WPD71071 mode

Switching can be performed by means of the channel register as follows:
. { For a read : Current register only
For a write: Both base register and current register simultaneously
+  For a read/write: Base register only

(b) uPD71037 mode
{ For a read : Current register only
For a write: Both base register and current register simultaneously

{4) Software DMA requests

The pPD71037 mode has a request register which is not provided in the pPD71071 mode, and this allows DMA requests
to be generated by software.

(5) Bus mode

Inthe uPD71037 mode there is no bus mode selection, and operation is always in the uPD71071 mode bus release mode
oniy.

(6) DMAU location addresses

In the pPD71071 mode, DMAU /O addresses are always located consecutively, whereas in the uPD71037 mode it is
possible to select consecutive addresses or to fix accesses to odd or even addresses by means of the SCTL register.

(7) Others
Basic commands are the same in both modes, but the pPD71071 mode has commands which are not provided in the
rPD71037 mode, and vice versa. Also, there is no compatibility between the I/O addresses for individual commands in the

HPD71071 mode and the pPD71037 mode. All commands in the tPD71037 mode must be executed by byte type IN/OUT
instructions.

77
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10.6 pPD71071 MODE
Setting the DMAM bit of the SCTL register in the system 1/O area to “0” places the DMAU in the uPD71071 mode. The

pPD71071 mode is also selected directly after a reset.

10.6.1 Commands in pPD71071 Mode
Issuance of commands to read/write DMAU registers is performed by I/O input/output instructions on an address set in
the system I/O area, and command selection is performed by the 4 bits A3 to A0. A command address refers to the value

of A3 to AO.

Table 10-3 DMAU Command Addresses (UPD71071 Mode)

Address Operation Command

OH W(B) Initialize (DICM)

R(B) Channel register read (DCH)
1H

W(B) Channel register write (DCH)
2H RW

‘ Count register read/write (DBC/DCC)
3H RW
4H RW
5H RW Address register read/write (DBA/DCA)
6H R/W (B)
8H R/W
Device control register read/write (DDC)

9H R/W
0AH R/W (B) Mode control register read/write (DMD)
0BH R(B) Status register read (DST)
OFH R/W (B) Mask register read/write (DMK)

Caution Commands followed by (B) should be performed by means of a byte IN/OUT instruction. Address and
operation combinations not shown in this table are prohibited.
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Address 7 6 5 4

Fig. 10-1 Initialize Command Format

OH — J— J—

— | — | 16B | RES

Remark In the pPD71071, either the 8-bit data bus or 16- bit data bus is selected by the 16B bit._ However, in the

Y

OUT (Byte)

Reset

0 No operation

DMAU reset

uPD70236A, the 16-bit data bus is always set by the 168 bit whether it is 0 or 1.

Table 10-4 DMAU Register Initialization by Reset

Register Name

Initialization Contents

Address register No change
Count register No change
7 6 5§ 4 3 2 1 0
Channel register
—|—. _I 0 | ojojo I 11 (CHO selection)

Mode countrol register

All bits cleared

Device countrol register

All bits cleared

Status register

All bits cleared

Mask register

All bits set (all channels masked)

Fig. 10-2 Channel Register Read Command Format

Address 7 6 5 4

< 2 1 0

H i — | — | — |BasE

SEL3 | SEL2 | SEL1 | SELO

Downloaded from Elcodis.com electronic components distributor

IN (Byte)
0001 Channel 0
Selected 0010 Channel 1
channel 0100 Channel 2
1000 Channel 3
Read: current only
Access .
Write: base and current
condition

Both read/write: base only
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Fig. 10-3 Channel Register Write Command Format

Address 7 6 5 4 3 2 1 0
1H — J— — — | — |BASE SELCH
00 . Channel 0
Channel
01 Channel 1
L— 5 | tobe
select 10 Channel 2
1" Channel 3
0 Read: current only
»[Access Wirite: base and current
condition
1 Both read/write: base only

Fig. 10-4 Count Register Read/Write Command Format

Address 7 6 5 4 3 2 1 0

2H c7 c6 cs c4 c3 | c2 c1 co IN/OUT

3H Ci5 | Cc14 ci3| c12 | ci1| cto0 | Co cs8 IN/OUT

Fig. 10-5 Address Register Read/Write Command Format

Address 7 6 ] 4 3 2 1 0

4H A7 A6 A5 A4 | A3 | A2 Al A0 INOUT

SH A15 Al4 A13 A12 | A11 | A10 A9 A8 IN/OUT

6H | A23 | A22 | A21 | A20 | A19 | A18 | A17 | Al6 INJOUT (Byte)

80
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Fig. 10-6 Device Control Register Read/Write Command Format

Address 7 6 5 4 3 2 1 0
8 | — | — | Exw | ROT | — |[DDMA| — | — | wout
0 | DMA operation enabled
» | DMA disable :
1 | DMA operation disabled
Channel 0 | Fixed (CHO > ees > CH3)
7" I priority order 1 | Rotation
0 | Normal write timing
| Write timing
" 1 | Extended write timing
Address 7 6 5 4 3 2 1 0
9H -

- —_— — — | — | WEV | BHLD | INJOUT

0 | Bus release mode

l—p | Bus mode

1 | Bus hold mode

0 | Verify wait disabled

L3 | Verify wait

1 | Verify wait enabled
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Fig. 10-7 Mode Control Register Read/Write Command Format

Address 7 6 5 4 3 2 1 0
0AH TMODE ADIR | AUT! TDIR — | W8
—p 0 Byte transfer

Transfer unit

Word transfer

00 | Verify (address output only)

Transfer 01 | 1/O to memory
direction 10 | Memory to 110
11 | Setting prohibited

\ 4

0 | Auto initialize disabled

| Auto initialize
1 Auto initialize enabled

- Address 0 | Address increment
| direction . 1

Address decrement

00 | Demand mode

01 | Single mode
10 | Block mode
11 | Cascade mode

» | Transfer mode

Fig. 10-8 Status Register Read Command Format

Address 7 6 5 4 3 2 1 0

0BH | RQ3 | RQ2 | RQ1 | Rao | Tc3 | TC2 | TC1 | TCo | IN (Byte)

0 | Noend

Transfer end

v

1 Generation of END or TC

DMA request 0 No DMA request
status 1

DMA request (pending)

Fig. 10-9 Mask Register Read/Write Command Format

Address 7 6 5 4 3 2 1 0

OFH | — | — | — | — | M3 | M2 | m1 | Mo |INOUT (Byte)

0 | DMARQ not mask
1 DMARQ masked

»| DMARQ mask
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10.7 uPD71037 MODE

Setting the DMAM bit of the SCTL register in the system /O area to “1” places the DMAU in the pPD71037 mode.
The uPD71071 mode, not the pPD71037 mode, is selected directly after a reset.

10.7.1 List of yPD71037 Mode Commands
A3 A2 A1 AD Operation F/F Command Name
0 Read current address registe? (lower byte)
Read
1 Read current address register (upper byte)
0 channelt=e
0 Write base & current address register (lower byte)
Write
1 Write base & current address register (upper byte)
0 Read current count register (lower byte)
Read
1 Read current count register (upper byte)
0 channel®et {
0 Write base & current count register (lower byts)
Write ;
1 Write base & current count register (upper byte)
Read Read status ragister
1 0 0-0
Write Write command register
1 0 0 1 Write Write request register
1 0 1 0 Write Write single mask register
1 0 1 1 Write Write mode register
1t 100 Write Clear byte pointer F/F
1 1 0 1 Write Initialize
1 1 1 0 Write Clear mask register
i1 11 Write Write all mask register
Note channel = 00: Channel 0 selected

channel = 01: Channe! 1 selected
channel = 10: Channe! 2 selected
channel = 11: Channel 3 selected

Downloaded from Elcodis.com electronic components distributor
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10.7.2 Commands In pPD71037 Mode
The detailed format of each control command is shown below. With the three commands Clear Byte Pointer F/F, Initialize,

and Clear Mask Register, the write data has no significance and the value of the data in a byte type OUT instruction is

immaterial.

Fig. 10-10 Read Status Register

o7 D6 D5 D4 D3 D2 DI DO
Ra3 | Ra2 | RQ1 | Rao | Tca | To2 | Tt | Tco | ouT Byte)

0 | Noend
1 | END input or TC Generation

Transfer end

Pin request 0 | No request

status 1 | Request (pending)

Fig. 10-11 Write Command Register

D7 D6 D5 D4 D3 D2 D1 Do

e — | EXW | ROT | — |DDMA| — — OUT (Byte)

0 | DMA operation enabled
DMA disable - -

1 DMA operation disabled
Channel 0 | Fixed (CHO > #e» > CH3)
priority order 1 Rotation

0 | Normal write timing
Wirite timing

1 | Extended write timing

84
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Fig. 10-12 Write Request Register

D7 D6 D5 D4 D3 D2 D1 Do
— | — | —| — | — | sra SELCH | OUT (Byte)
00 | Channel 0 selection
Software DMA | 1 | Ghannel 1 selection
request channel -
selection 10 | Channel 2 selsction
11 | Channel 3 selection
Request 0 | Reset request bit
setting 1 | Set request bit
Fig. 10-13 Write Single Mask Register
D7 D6 Ds D4 D3 b2 D1 Do
—_— | — | — | — | — | smk SELCH | OUT (Byts)
00 | Channel 0 selection
DMARQ mask 01 | Channel 1 selection
channel selec-
tion 10 | Channel 2 selection
' 11 | Channel 3 selection
Mask setting 0 | Reset mask bit
Set mask bit
Fig. 10-14 Write All Mask Register
D7 D6 D5 D4 D3 D2 D1 DO
— | — } — ] — | M3 M2 | wmi MO0 | OUT (Byte)
DMARQ mask 0 | DMARQ not mask
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D7 D6 D5 D4

Fig. 10-15 Write Mode Register

D3 D2 D1 DO

TMODE ADIR | AUTI

TDIR SELCH

86
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OUT (Byte)
00 | Channel 0 selection
Mode setting -
01 | Channel 1 selection
channesl
selection 10 | Channel 2 selection
11 | Channel 3 selection
00 | Verify transfer
Transfer 01 | /O to memory transfer
direction 10 | Memory to I/O transfer
11 | Setting prohibited
o 0 | Auto initialize disabled
Auto initialize
1 Auto initialize enabled
Address 0 | Address increment
direction 1 | Address decrement
00 |- Demand mode
Transfer 01 | Single mode
mode 10 | Block mode
11 | Cascade mode
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10.7.3 Bank Registers .

In the uPD71037 mode, the pPD70236A incorporates bank registers (BNKR3 to BNKRO) which set the extended DMA
address A23 to A16 for channels 3 to 0. In the uPD71037 mode, the I/O address for reading/writing these registers is set
by OPHA and BADR in the system |/O area. BADR is a relocatable register.

(1) Bank register /O addresses

The high-order 8 bits (A15 to A8) of a bank register (BNKRS3 to BNKRO) I/0 address are set by OPHA, and the low-order
8 bits (A7 to A0) by BADR (the bank address register). As with other on-chip penpheral relocation registers, the settable
bits vary depending on the value of the IOAG bit in SCTL.

Fig. 10-16 Bank Address Register

I/O Address 7 6 5 4 3 2 1 0
FFE1H BADR A7 A6 A5 Ad A3 A2 — | — | WhenlODAG =0
A7 AB A5 A4 A3 —_— — A0 When I0AG =1

(2) Bank selection register

The I/O address of a bank register is determined by the address set by the OPHA and BADR registers, but in addition,
the bank register selected by A1/A0 or A2/A1 is also programmable.

Fig. 10-17 Bank Selection Register
/O Address

7 6 5 4 3 2 1 0
FFEOH BSEL BNK3 BNK2 BNK1 BNKO
BNK3, BNK2, Address Specification of Bank Registers (BNKR3 toBNKRO)
BNK1, BNKO of Channels 3,2, 1,0
00 Al (A2)=0, A0 (A1)=0
01 ‘ Al (A2)=0, AD (A1) =1
10 A1 (A2) =1, A0 (A1) =0
11 Al (A2) =1, AD (A1) =1

87
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(3) Bank register

Fig. 10-18 Bank Register

6 5 4 3 2 1

0

A23

A22 A21 A20 | A19 | A18 | A17

A16

This register becomes undefined after using the uPD71071 mode. In the bank register, the use of DMAU is enabled by
OPSEL in the system l/O area and the register exists in the /O space only in the uPD71037 mode. It does not exist in the
internal I/O space in the uPD71071 mode. However, both the BADR and BSEL registers exist in the system 1/O space
irrespective of the DMAU mode. The bank register uses the address register high-order 8 bits in the uPD71071 mode.

(4) Carry propagation control

Propagation of a carry from A15 to A16 or from A19 to A20 when the bank registers are used is controlled by the CEO
and CE1 bits in SCTL in the system }/O area.

CEO

Function

Carry not propagated into A16 in pPD71037 mode

Carry propagated into A16 in uPD71037 mode

Function

Carry not propagated into A20 in pPD71037 mode

Carry propagated into A20 in pPD71037 mode

88
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11. uPD72291 FLOATING-POINT CO-PROCESSOR INTERFACE
The interface between the nPD72291 and the pPD70236A is described below.

11,1 SYSTEM CONFIGURATION EXAMPLE

An example of a system configuration with the pPD72291 connected to the tPD70236A is shown in Fig. 11-1.

The uPD72291 and pPD70236A can be connected without the addition of external circuit.

rPD72291 input/output signals (CLK, RESET, BUSST1, BUSSTO, M/IO, RW, DSTB, D15 to DO) are directly connected
to the pPD70236A. A CLKOUT signal shared with the pPD70236A should be input as the nPD72291 CLK pin.

The uPD72291 CPBUSY signal should be connected to the pPD70236A CPBUSY signal and pulled up to Voo with a
resistor (around 2kQ).

When a uPD72291 socket only is provided and a uPD72291 is not connected, a switch is attached to the pPD70236A
CPBUSY signal allowing it to be connected to GND. The uPD70236A samples the CPBUSY signal when a reset s performed

and if the CPBUSY signal is low, a co-processor absent exception is generated when execution of a uPD72291 instruction
is attempted.

9
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Fig. 11-1 System Configuration Example
UPD70236A UPD72291
CLKOUT CLK
M0 M10
RIW RW
BUSST1 BUSST1
BUSSTO BUSSTO
DSTB DSTB
BCYST BCYST
Voo —
% 2kQ
&PBUSY 0" CPBUSY
O———— GND
D15-D0 < > D15-D0
—— R
RESET ESOUT RESET
RESET —]
Cautions 1. Ensure that the pPD70236A CPU CLKOUT signal is input to the uPD72291 CLK pins.

90

2. When connecting the uPD72291 to the uPD70236A, input the UPD72291 CPBUSY signal to the
CPBUSY pin of the uPD70236A. When a uPD72291 socket only is provided and a uyPD72291 is not
connected, attach a switch to the uyPD70236A CPBUSY signal and connect it to GND.

3. Connect the data bus line and control signal line between the n/PD72291 and pPD70236A directly
without an intermediate buffer, etc.

4. As the V53A and uPD72291 operate on the same clock, you should ensure that the V53A operating
frequency does not exceed 16 MHz when a pPD72291 is connected.
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11.2 BUS CYCLES

This section describes co-processor-related bus cycles issued by the pPD70236A.

Bus cycles issued by the uPD70236A include co-processor- related bus cycles as well as those for memory or I/O
accesses. Where datais to be transferred from and to is indicated by the bus status signals (M/10, RW, BUSST1, BUSSTO).
The relation between the bus status signals and bus cycles of tPD70236A is shown in Table 11-1.

Table 11-1 uPD70236A Bus Status Signals and Bus Cycles

M0 RW BUSST2 BUSST1 | BUSSTO Bus Cycle Data Transfer Direction
0 1 Co-processor read COP - CPU
0 0 0 ] 0 Co-processor write CPU - COP
1 1 Co-processor memory read Memory - COP
1 0 Co-processor memory write COP — Memory

Remark COP: Co-processor

Caution When executing the uPD72291 instructions, always piace the memory operands at even addresses. Also
specify the dynamic bus sizing as 16 bits. This is because the uPD72291 accesses 16-bit data in 1 bus

cycle and therefore if the memory sized as 8 bits is specified as operand, a normal operation is not
possible.

(1) Co-processor read

This operation is used to read the status from the pPD72291 status word port (STWP). The address (A23 to A0) output

by the pPD70236A has no meaning (the uPD70236A outputs 000008H). The data bus is driven by the uPD72291.
The bus cycle consists of 2 clock cycles.

(2) Co-processor write

This operation is used to write an instruction to the uPD72291 command word port (CMWP). The address (A23 to A0)

output by the pPD70236A has no meaning (the uPD70236A outputs 000000H). The data bus is driven by the uPD70236A.
The bus cycle consists of 2 clock cycles.

(3) Co-processor memory read

This operation is used to transfer memory data to the uPD72291 source operand word port (SOPWP). The address (A23
to AO) output by the uPD70236A is the memory address. The data bus is driven by the memory. '
The bus cycle consists of 3 clock cycles (the nPD70236A automatically extends the bus cycle by one clock cycle).

(4) Co-processor memory write

This operation is used to transfer an operation result to memory from the uPD72291 destination operand word port

(DOPWP). The address (A23 to A0) output by the pPD70236A is the memory address. The data bus is driven by the
uPD72291, not the uPD70236A.

The bus cycle consists of 3 clock cycles (the pPD70236A automatically extends the bus cycle by one clock cycle).

Remark STWP, CMWP, SOPWP, and DOPWP are on-chip uPD72291 ports.

9
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12. RESET FUNCTION
The pPD70236A is reset when the RESET pin is input low at least 6 clock cycles before being returned to the high level.

121 CPU RESET OPERATION
When the CPU is reset, it is initialized as shown in Table 12-1, and instruction prefetching begins at address FFFFOH.

Table 12-1 CPU Reset

Target Initial Value Remarks
PFP 0000H Start address: FFFFOH
PC 0000H
PS FFFFH
88 0000H
Dso 0000H
DSt 0000H

v DIR I  BRK

Upper 1 1 1 1 0 0 0 0
PSW
S z AC P (03 4
Lower 0 0 v} 0 0 0 0 0
Queue Cleared
7 6 5 4 3 2 1 0
XAM _ — _ — — —_ _ 0 XA flag: Normal address mode
15 14 13 12 1 10 9 8
— - - — - - X X
PGR1 to ] )
PGR64 Page register: Undefined
7 6 5 4 3 2 1 0
X X X X X X X X

Remark x: Retains state prior to reset.
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12.2 ON-CHIP I/0 RESET OPERATION

Some on-chip I/Os are also initialized by a reset: These are listed in Table 12-2. I/Os not listed in this table retain their
pre-reset status, but their status is undefined after powering on.

Table 12-2 On-Chip VO Reset (1/3)

(a) System /O Area (1/2)

Target Initial Value Remarks

* 16-bit boundary

e uPD71071 mode selection

7 [ 5 4 3 2 ] 0 » No carry is transferred to A16in the uPD71037

SCTL mode

* No carry is transferrad to A20 in the yPD71037
mode

* SCU input clock : TOUT1

7 6 5 4 3 2 1 0
OPSEL _ _ _ _ 0 0 0 0 DMAU, ICU, TCU and SCU cannot be used
WCYO 7 6 5 4 3 2 ! 0 Wait insertion when accessing upper memory
— - -_— - — 1 1 1 block in 16M bytes : 7 waits

Wait insertion when accessing middle and lower
WCY1 , .
— 1 1 1 — 1 1 1 memory blocks in 16M bytes : 7 waits

WeY2 Wait insertion when accessing middle and lower
—_ 1 1 1 — 1 1 1 memory blocks in 1M bytes : 7 waits
* Wait insertion in external I/O access and
7 6 5 4 3 2 ! 0 . interrupt acknowledge cycle : 7 waits
weys —_ 1 1 1 — 1 1 1 * Wait insertion when accessing upper

memory block in 1M bytes : 7 waits

Weva * Wait insertion in DMA cycle: 7 waits
—_ 1 1 1 — 1 1 1 * Wait insertion in refresh cycle : 7 waits

WMBO Size of upper and lower memory blocks in 16M-
— 1 1 1 — | 1 1 1 byte memory space : 8M bytes
7 6 5 4 3 2 1 0 , ' )
Size of upper and lower memory blocks in 1M-byte
wMB1 — | 1 1 1t | — | 1 1 1

memory space : 512K bytes

Address high-order 4 bits in 1M-byte memory area
WAC g
— — — — 0 0 Y 0 16M-byte space : 0000
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Table 12-2 On-Chip /O Reset (2/3)

(a) System V/O Area (2/2)

Target Initial Value Remarks
7 6 5 4 3 2 1 0 .
TCKS TCU clocks TCT#0to TCT#2 are internal clocks of
— — - 0 0 0 0 0 oscillator frequency divided by 4.
» Refresh enabled/disabled : undefined
7 6 5 4 3 2 1 0 * Timer factor (N) = 9
RFC X 0 — 0 1 0 0 0 » Increments refresh address by 2
. UBE : low-level output
+ System enters HALT mode by execution of
SBCR 7 6 5 4 3 2 1 0 HALT instruction.
— | =] = 0 0 0 0 0 * Oscillation stabilization time = 2'/fxx
¢ Internal clock frequency fx = fxx x 1/2
7 6 5 4 3 2 1 0
BRC set value = 2
BRC 0 0 0 0 0 0 0 0
(b) SCU
Target Initial Value : Remarks
¢ Baud rate : x 64 '
' 7 6 5 4 3 2 ! 0 « Character length : 7 bits
SMD 0 1 0 0 1 0 1 1 ¢ Parity: none
* No. of stop bits : 1 bit
SCM U 6 5 4 3 2 ! ° ¢ Send disabled
—_ — 0 0 0 0 -0 0 + Receive disabled
SIMK 7 6 5 4 8 2 ! 0 « RBRDY interrupt : mask
—_ -_— —_ —_ — — 1 1 + TBRDY interrupt : mask
7 6 5 4 3 2 1 0 ¢ Send data buffer status : Non-Ready
SST * Receive data buffer status : Non-Ready
X 0 0 0 0 1 0 0 s Error: none
* Break detection : none

Remarks x: Retains state prior to reset.

fxx: Oscillator frequency
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Table 12-2 On-Chip VO Reset (3/3)

Target initial Value Remarks
7 6 4 3 * DMA channel 0 selection
DCH * Access condition : current only (read)
— — 0 0 base & current (write)
7 6 4 3 ¢ Demand mode, address increment
DMD 0 o 0 ¢ Auto initialize disabled
0 * Verify transfer, byte transfer
[High-Order]
7 6 4 3 * Bus release mode
* Wait state disabled in verify operation
DDC
[Low-Order]
* DMA operation : enabled
7 ¢ 4 3 » Channel priority : fixed (CHO > ... >CH3)
- - 0 -— * Write timing : normal write timing
DST 7 6 4 3 * Transfer end : no end
0 0 0 0 * DMA request status : no request
7 6 4 3
DMK _ _ _ ] Entire channel DMA request mask

M Ly27525 00L&3L2 42T HE
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13. STANDBY FUNCTIONS

The pPD70236A is provided with two standby functions: Standby during program standby resulting from a HALT
instruction, and standby during program execution resulting from switching the instruction cycle time.

13.1 FEATURES

(1) HALT mode . _
Execution of the HALT instruction stops the clock supplied to the CPU (except the HALT mode release circuit)

(2) STOP mode
Execution of the HALT instruction stops all clocks supplied to the CPU and internal I/Os.
The STOP mode should be used when a resonator is connected to the X1 and X2 pins.

(3) Variable instruction cycle time function
The internal system clock frequency can be specified as 1/2, 1/4, 1/8 or 1/16 of the oscillator frequency.

13.2 SBCR (STANDBY CONTROL REGISTER)
The uPD70236A’s standby functions are controlled by the SBCR register in the system 1/O area.

Fig. 13-1 SBCR (Standby Control Register)

/O Address 7 6 5 4 3 2 1 0
FFF1H sscR | — | — | — | ocxe wr  |sTor|
STOP HALT Mode/STOP Mode Switchover

0 HALT mode entered by execution of HALT instruction
1 'STOP mode entered by execution of HALT instruction
Oscillation Stabilization Time Specification
v fxx = 40 MHz fx = 32 MHz
00 Oscillation stabilization time = 2'%/fxx 6.55 ms 8.19 ms
01 Oscillation stabilization time = 217/fxx 3.27ms 4.09 ms
10 Oscillation stabilization time = 2'6/fxx 1.63 ms 2.04 ms
11 Oscillation stabilization time = 2'%/fxx 0.81ms 1.02 ms
CLKC System Clock Frequency (fx) Specification
00 fx = fxx x 1/2
01 fx =t x 1/4
10 fx =t x 1/8
11 fx = fxx x 1/16

Remark fxx is the oscillator frequency.
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14. INSTRUCTION SET

Table 14-1 Operand Types Legend

identifier Description

reg, reg’ 8-/18-bit general register

reg8, regs8' 8-bit general register

reg16, reg16' 16-bit general register

dmemn 8-/16-bit memory location

mem 8-/18-bit memory location

mem8 8-bit memory location

mem16 16-bit memory location

mem32 32-bit memory location

imm Constant in range 0 to FFFFH

imm3 Constant in range 0 to 7

imm4 Constant in range 0 to FH

imm8 Constant in range 0 to FFH

imm16 Constant in range 0 to FFFFH

acc AW or AL register

sreg Segment register

src-table Name of 256-byte conversion tablie

src-block Name of block addressed by IX register

dst-block Name of biock addressed by 1Y register

near-proc Procedure in current program segment

far-proc Procedure in different program segment

near-label Label in current program segment

short-label Label in range -128 to +127 bytes from end of instruction

far-label Label in different program segment

memptr16 Word containing offset of location in current program segiment to which control is to be transferred

memptr32 Doubleword containing offset and segment base address of location in different program segment to which
control is to be transferred

regptr16 16-bit general ragister containing offset of location in different program segment to which control is to be
transferred '

pop-value Number of bytes to be removed from stack (0 to 64K, normally an even number)

fp-op Immediate value for discrimination of external floating-point operation coprocessor operation code

R Register set

Table 14-2 Operation Codes Legend
ldentifier Description

w Byte/word specify bit (0: byte; 1: word). However, when s=1, the sign extsnsion byte data becomes a 16-bit
operand even when W=1

reg Register field (000 to 111)

reg’ Register field (000 to 111) (Source-side register in instructions using two registers)

mem Memory field (000 to 111)

mod Mode field (00 to 10)

s Sign extension specify bit (0: no sign extension, 1: sign extension)

X XXX, YYY,ZZZ Data for discrimination of external floating-point coprocessor, operation code

B Lu27525 006&3L4 272 I

Downloaded from Elcodis.com electronic components distributor

97


http://elcodis.com/parts/5800004/UPD70236AGD-12-5BB.html

NEC

uPD70236A

Table 14-3 Operand Description Legend

Identifier Description
AW Accumulator (16 bits)
AH Accumulator (upper byte)
AL~ Accumulator (lower byte)
BW Register BW (16 bits)
Ccw Register CW (16 bits)
CL Register CW (lower byte)
DW Register DW (16 bits)
BP Base pointer (16 bits)
SP Stack pointer (16 bits)
PC Program counter (16 bits)
PSW Program status word (16 bits)
IX Index register (source) (16 bits)
Y Index register (destination) (16 bits)
PS Program segment register (16 bits)
88 Stack segment register (16 bits)
DS0 Data segment 0 register (16 bits)
DS1 Data segment 1 register (16 bits)
AC Auxiliary carry fiag
cY Carry flag
P Parity flag
S Sign flag
Z Zero flag
DIR Direction flag
IE Interrupt enable flag
Vv Overflow flag
BRK Break flag
(...) Contents of memory shown in ()
disp Displacement (8/16 bits)
oxt-disp8 16 bits comprising sign extension on 8-bit displacement
temp Temporary register (8/16/32 bits)
temp 1,2 Temporary register (16 bits)
TA Temporary register A (16 bits)
TB Temporary register B (16 bits)
TC Temporary ragister C (16 bits)
tmpcy Temporary carry flag (1 bit)
seg immediate segment data (16 bits)
offset Immediate offset data (16 bits)
- Transter direction
+ Addition
- Subtraction
X Multiplication

Division

% Modulo
A Logical product
\Y Logical sum
¥ ' Exclusive logical sum
xxH 2-digit hexadecimal number
xxxxH 4-digit hexadecimal number
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Table 14-4 Flag Operation Legend
Identifier Description
(Blank) Not affected
0 Cleared to 0
1 Setto 1
X Set or cleared depending upon result
U Undefined
R Previously saved value is restored
Table 14-5 Memory Addressing
mod
mem 00 01 10
000 BW + IX BW + IX + disp 8 BW + IX + disp 16
001 BW + 1Y BW + IY + disp 8 BW + IY + disp 16
010 BP +1X BP + IX + disp 8 BP + IX + disp 16
011 BP +1Y BP + 1Y + disp 8 BP + 1Y + disp 16
100 iX IX + disp 8 iX + disp 16
101 Iy IY +disp 8 IY + disp 16
110 DIRECT ADDRESS BP + disp 8 BP + disp 16
111 BW BW + disp 8 BW + disp 16

Table 14-6 8/16-Bit General Register Selection

reg, reg' w=0 W=1 sreg

000 AL AW 00 DS1
001 CL cw 01 PS
010 DL DW 10 SS
o1 BL BW 1 DSO
100 AH SP

101 CH BP

110 DH IX

11 BH Iy

B L427525 00LA3lL 075 WA
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The instruction set is shown in tabular form in the following pages.
The number .of clocks (cycles) indicated in the table represent the time required by the execution unit for executing

instructions, and are based on the following conditions.

* The prefetch time, pre-decode time, and wait time to use the bus are not included.

* Memory access presumes a 0 wait period. In other words, one bus cycle corresponds to two clocks.

* |/O access presumes a 0 wait period.

* Primitive block transfer instructions and primitive /O instructions include a repeat prefix.

» The number of clocks is for when 16 bits are specified with the bus sizing function. To specity 8 bits, set the bus cycle
of word data for even addresses to twice the number of clocks.

* The values indicated are for the normal address mode.

The number of clocks of instructions with byte or word processing (instructions having W bit) is indicated in the following
manner.

Left of slash (/): Value for byte processing (W = 0), or for word processing (W = 1) of even address.
Right of slash (/): Value for word processing of odd address (W = 1).

For the number of clocks for executing block transter-related instructions, see Table 14-8.

* Table 14-8 Number of Clock Cycles of Block Transfer-Related Instructions
Number of Clock Cycles :
Instruction Byte Processing Word Processing (W = 1)
(W=0) Odd, Odd Address Even, Even Address Odd, Even Address
6/rep 10/ rep 6/rep 8/rep
MOVBK .
(6) (10) {6) (8)
CMPEK 12/ rep =1 16 /rep -1 12/rep — 1 14 /rep -1
(11) (15) (11) (13)
10/ -1 - -
CMPM 0/rep 12/rep -1 10/rep—1
(9) (11) (9)
LDM 3/rep+2 5/rep+2 3/rep+2
(5 (7) (5)
STM 3/rep 5/rep 3/rep
(3) {5) 3
i Odd I/O address :
12/ rep
INM 8/ rep 14/ rep 8/ rep oud m(12) »
memory address :
(8) (14) ® 10/ v6p
(10)
Odd I/0 address :
8/rep -2 14/rep-2 8/rep -2 12/1ep -2
rep — rep — rep -
OUTM P P p (10)
(6) (12) (6) Odd memory address :
10/rep -2
(8)

Remarks 1. Figure in parentheses apply to one-time only processing.
2. ‘“/rep” indicates the number of repetitions. One execution is equivalent to one repetition.
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NEC uPD70236A
15. ELECTRICAL SPECIFICATIONS
Avallable Electrical Specifications
pPD70236A-10 | uPD70236A-12 | uPD70236A-16 | pPD70236A-20
Ta = =40 to +85 °C v (10 MHz) v (12.5 MHz) v (16 MHz) v (20 MHz)
Voo = 8V £10% Ta= 1010 +70°C — — V(16 MH) | < (20 MHg)
Voo =3.6104.5V Ta = -40 to +85 °C - — ¥ (12.5 MHz) v (16 MHz2)
Voo =2.7t036V Ta = =40 to +85 °C - - v (8 MHz) ¥ (10 MHz)
Remarks 1. v: Electrical specification available —: No electrical specification
2. Figures in parentheses show the maximum operating frequency fx.
15.1 SPECIFICATIONS WHEN Voo =5V £ 10%
Absolute Maximum Ratings (Ta = 25 °C)
PARAMETER SYMBOL TEST CONDITIONS RATING UNIT
Supply voltage Voo -0.5to +7.0
Input voltage Vi Except X1, Voo =5 V £10% =0.5 to Voo+0.3
Clock input voltage Vi X1, Voo = 5V +10% -0.5 to Voo+1.0
Output short current los 50 mA .
Output voltage Vo Voo=5V +£10% - ~0.5 to Voo+0.3 Vv
Operating ambient temperature Ta -40 to +85 °C
Storage temperature Tug -65 to +150 °C

Cautions 1. Do not connect output pin (or VO pin) of IC product directly to other output pins, Voo, Vcc or GND.
Open drain output pins or open collector output pins, however, can be connected each other. Output
pins having high impedance capability can be also connected each other in an external circuit
designed the timing to prevent output conflict.

2. Exposure to Absolute Maximum Ratings for extended periods may affect device reliabllity; exceed-
ing the ratings could cause permanent damage. The parameters apply independently.
The device should be operated within the limits specified under DC and AC Characteristics.
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NEC | uPD70236A

DC Characteristics (LPD70236A-10/-12/-16/-20 : Ta=-40to +85 °C, Voo = 5 V£ 10 %)

(WPD70236A-16/-20 : Ta=-10t0 +70°C, Voo =5 V£ 10 %)
PARAMETER SYMBOL TEST CONDITIONS MIN. TYP. MAX. UNIT
. Except RESET 2.2 Voo+0.3 \
Input voltage, high Vi
RESET 0.8 Voo Vop+0.3 Vv
. Except RESET : -0.5 +0.8 v
Input voltage, low A" —
' RESET ' -0.5 - 0.2 Voo A
Clock input voltage, high Vi X2, X1 0.8 Voo Voo+0.5 \
Clock input voltage, low Vi X2, X1 -0.5 +0.6 \
Output voltage, high v lon=-2.5 mA 0.7 Voo Vv
oH

lon= =100 pA Voo—-0.4 \

: Except TC, lou=25mA 0.45 \
Output voltage, low VoL —

TC, lo.= 5.0 mA 0.45 Y
input leak current, high I Vi= Voo 10 nA
Input leak current, low fn Vi=0V ~10 uA
Output leak current, high foH Vo= Voo 10 nA
Output leak current, low oL Vo=0V - -10 RA
High-level latch leakage

luw Vi=3.0V =20 —200 HA
current
Low-levellatch leakage cur-
h Vi=0.8V 20 200 pA
rent . o
Latch inversion current
Ain 200 uA
L—>H)
Latch inversion current
I -200 pA
(H-L)
In operation (fx = 2 to 20 [MHz)) 39fx+3 | 6fx+5 mA
* Supply currentt* ) HALT (fx=2 to 20 MHz) 0.0251x+0.5| 0.35fx+3 mA
STOP : 5.0 200 pA
Note Setting condition : The CPU clock is used for the TCLKO to TCLK2 with refreshing enabled.
The units of the constants 3.9, 6, 0.025 and 0.35 are mA/MHz.
Remark The TYP. values are the reference values when Ta = 25 °C and Voo = 5.0 V.
Capacitance (Ta = 25 °C, Voo = 0 V)
PARAMETER SYMBOL TEST CONDITIONS MIN. TYP. MAX. UNIT
Input capacitance Ci 15 pF
Input output capacital o] fo=1 MHz 15 F
P P P nee © Unmeasured pins returned to 0 V. P
Output capacitance Co 15 pF
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NEC UPD70236A

Recommended Oscillator Circuit

(a) Ceramic resonator connection (Ta = —40 to +85 °C, Voo = 5 V + 10 %)

Fig. 1 Fig. 2

OSCILLATOR RECOMMENDED CONSTANT CIRCUIT
MANUFACTURER | FREQUENCY PRODUCT NAME DIAGRAM
fxx [MHZ] ClipF] | C2(pFl | RdIQ]
40 CSA40.00MXZ040 | — 5 33
32 CSA32.00MXZ040 — 5 33 Fig.1
Murata Mfg. Co., Ltd.
25 CSA25.00MX2040 - 5 33
20 CSA20.00MX2040 7 15 a3 .| Fig.2

Cautions 1. The oscillation circuit should be located as close as possible to the X1 and X2 pins.
2. No other signal lines should cross the shaded area.
3. Sufficient evaluation is required for matching between the HPD70236A and the resonator.

(b) Crystal resonator connection (Ta = —40 to +85 °C, Voo =5V +10 %)
(i) Recommended conditions of oscillation with basic wave

RECOMMENDED CONSTANT
MANUFACTURER | OSCILLATOR FREQUENCY PRODUCT NAME ‘
fox (MHz] C1 [pF] C2 [pF]
Kinseki, Ltd. 20 HC-49/U 10 10

Cautions 1. The oscillation circuit should be located as close as possible to the X1 and X2 pins.
2, No other signal lines should cross the shaded area.
3. Suftficient evaluation is required for matching between the pPD70236A and the resonator.
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NEC uPD70236A

(ii) Recommended conditions with third overtone

MANUFACTURER | OSCILLATOR FREQUENCY PRODUCT NAME RECOMMENDED CONSTANT
bx [MHz] C1[pF] | C2[pF] | C3[pF] | LIuH]
40 5 1000 5 3.3
Kinseki, Ltd. a2 HC-49/U 5 1000 5 5.6
25 5 1000 10 47

Cautions 1. The oscillation circuit should be located as close as possible to the X1 and X2 pins.
2. No other signal lines should cross the shaded area.

3. Sufficient evaluation is required for matching between the UPD70236A and the resonator.

(c) External clock input

' X1 X2 I X1 X2 |

_ ] D Open
~ High-Speed CMOS

inverter ™~ High-Speed CMOS
Inverter

External Clock External Clock

Cautions 1. _ The high-speed CMOS inverter should be located as close as possible to the X1 and X2 pins.
2. Ensure that matching between the uPD70236A and the high-speed CMOS inverter is fully evaluated.
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NEC

LPD70236A

AC Characteristics (Voo =5 V +10 %, Output pin load capacitance : C.L = 100 pF)

(1) HPD70236A-10 (Voo = 5 V £ 10 %)

(1/4)
PARAMETER SYMBOL| FIG.No. TEST Ta= 4010 485 °C UNIT
CONDITIONS MIN. MAX.

External clock input cycle @] towx 15-1 50 250 ns
External clock input high-level width @| taxn 15-1 15 ns
External clock input low-level width @] t 15-1 15 ns
External clock input rise time OIR 15-1 10 ns
External clock input fall time ®| txxr 15-1 10 ns
CPU operating frequency - % - 2 10 MHz
CLKOUT output fraquency ®| tew 15-1 100 500 ns
CLKOUT high-level width @| taen | 151 0.5tevx~12 ns
CLKOUT low-level width kL 15-1 0.5tevk—12 ns
CLKOUT rise time ®| tn 15-1 1.0V-35V 12 ns
CLKOUT fall time @ 15-1 35V-21.0V 12 ns
CLKOUT delay time (from external clock) |GD| tox 15-1 4 30 ns
PCLKOUT output frequency @ tevex | 15-1 4Atovx 1000 ns
PCLKOUT high-level width @ texn 16-1 2tevx-12 ns
PCLKOUT low-level width @| tewe 15-1 2tovx-12 ns
PCLKOUT output rise time 3| texn 15-1 10V-35YV 12 ns
PCKLOUT output fall time (9| texr 15-1 | 35V-1.0V 12 ns
Input rise timehets 1 @| tr 08V 22V 15 ns
input fall timeNete 1 @| tr 22V-08V 10 ns
Output rise timeghete2 9] tor 08V-22V 15 ns
Output fall timghets 2 €| tor - 22V-08YV 10 ns
RESET setup time (to CLKOUTL) @D |tersx | 15-2 30 ns
RESET hold time (from CLKOUTY) @ | tikrst|  15-2 15 ns
RESOUT output delay time (from CLKOUTY) |G| tokro | 15-2 0 40 ns
RESET low-level width @ |twesn| 15-2 Btovk ns
READY setup time (to CLKOUTT) @91 tsavk | 15-3, etc. 10 ns
READY hold time (from CLKOUTT) @ | tikay | 15-3, etc. 20 ns
BCYST high-level width @D | taceon | 15-5, stc. tor(n+1)—10Nee3 ns
BCYST low-level width @ | tacct | 15-5, etc. teve=10 ns
BCYST delay time from CLKOUT! @] toksc | 155, etc. 3 35 ns
MRD delay time from CLKOUT @0 | tokmr | 15-5, etc. 0 40 ns

Notes 1. Except external clock and RESET
2. Except CLKOUT and PCLKOUT

3. nindicates the number of wait clock cycles inserted in the bus cycle. In a co-processor cycle, 1 (=TC cycle)

must be added to n.

Remark The number in the symbol column correspond to the numbers in the timing charts.
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NEC uPD70236A

UPD70236A-10 (Voo = 5 V £ 10 %)

(2/4)
TEST Ta=~40to +85 °C
PARAMETER SYMBOL | FIG.No. CONDITIONS MIN. MAX. UNIT
MAD!, TORD! delay time from address/status outpt  |§3) | toam. | 15-5, etc. 0.5tovk—15 ns
Data hold time (from MRDT, from IORDT) |62 | two |15-5, etc. 0 ' ns
Address dslay time from CLKOUTNete 3| toxa | 15-5, efc. . 2 35 ns
Data hold time (from R/W.) 6| twwo | 15-5 0 ns
Status delay time from CLKOUT! @5 | toxst | 15-5, etc. 3 35 ns
DSTB! output delay time from CLKOUTT |63 | toxos | 15-5, etc. 5 40 ns
DSTBT output delay time from CLKOUT |3 | toxosu | 15-5, etc. 3 40 ns
DSTBL delay time from address/status output  |G8 | toapst | 15-5, etc. 0.5tor—15 ns
DSTB high-level width @ | tososn | 15-5, etc. 0.5tevi=10 ns
DSTE low-level width @ | tosost | 15-6, etc. tovk(n+1)—10Nate 4 ns
Data hold time (from DSTBT) tuosp | 15-5, etc. 0 ns
Data hold time (from address/status change point) {@2) | thasp 15-5 0 ns
Control 142 dglay time from CLKOUT @ | toxen | 15-21 0 40 ns
Control 2N«te# dglay time from CLKOUT @ | toxerz [ 15-5, ete. 0 40 ns
Data setup time (to CLKOUT) @| tsox [15-5, etc. 10 ns
Data hold time (from CLKOUTJ) tuko | 155, etc. 10 ' ns
Output floating time from DSTBL @] towz |15-5, etc. ] ns
Address/status hold time from MWRT @ |twwna| 15-6 : 0.5tcvk-15 ns
MWR delay time from CLKOUT ® | oo |15-6, etc. 0 40 ns
MWR/, IOWR! delay tims from address/status outpul | &g | toawe ' 15-8, etc. 0.5tcvk~15 ns
MWR, IOWR low-level width & | tow |15-6, etc. tovk(n+1)—10Nete 4 ns
Address/status hold time from DSTBT & | tosma | 15-6, efc. 0.5tcvk—15 ns
Data output delay time from DSTBT &) | tooswo | 15-8, etc. 0.5tcvk-15 ns
Data delay time from address/status output  |E2| toap |15-6, elc. ] 0.5tcvk—15 . ns
Output setting time from DSTBT 69| toz |15-6, etc. 0.5tcvk=15 ns

* Notes 1. These specifications apply to the following delay times from the falling edge of the CLKOUT signal.
(1) Address delay time
(2) BUSLOCK delay time
(3) Delay time of signals below immediately after release of bus hold:
A23-A0, D15-DO, M/IO, BUSST1, BUSSTO, UBE, BCYST, DSTB.

2. Control 1 applies to the MWR and IOWR signals in a DMA cycle.

3. Control 2 applies to the BUFEN, INTAK and REFRQ setups.

4. nindicates the number of wait clock cycles inserted in the bus cycle. In a co-processor cycle, 1 (=TC cycle)
‘must be added to n.

Remarks 1. The number in the symbol column correspond to the numbers in the timing charts.
2. Regarding the five specifications@tuno. @tunwo, m tHDsD, tm\so, and ‘tHKD, at least one should
be observed.
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NEC uPD70236A

UPD70236A-10 (Voo = 5 V + 10 %)

(3/4)
TEST Ta=~-40 to +85 °C
PARAMETER SYMBOL | FIG.No. CONDITIONS MIN. MAX. UNIT
Data output delay time from CLKOUTT 68| toxo | 15-6, stc. 3 40 ns
Float delay time from CLKOUT €| tx |15-6, etc. 0 35 ns
IORD delay time from CLKOUT &) toxm | 15-7 0 40 ns
IOWR delay time from CLKOUT €| toww | 15-8 0 40 ns
NMI, INTPn (n = 0 o 7), CPBUSY setup time {to CLKOUTY) (@ tsw | 15-11 10 ns
NMI, INTPn(n = 0 to 7), GPBUSY hold time (from CLKOUT!) |&3| tua | 15—11 10 ns
BS8/BS16 setup time (to CLKOUTT) €| tsmsk | 15-13 10 : ns
BS8/BS16 hold time (from CLKOUTT) 63| tuas | 15-13 10 ns
HLDRQ setup time (to CLKOUTT) 69| tsvox | 1514 10 ns
HLDRQ hold time (from CLKOUTT) | ko | 15-14 15 ns
HLDAK dslay time from CLKOUTT 66| toxwa | 15-14 3 40 ns
HLDAK delay time from output float €| torn | 15-14 0.5tcvk—15 ns
INTPn(n = 0 to 7) low-level width €| trr | 15-17 80 ns
TCTLn (n = 0 to 2) setup time (to CLKOUT!) |69 tsax | 15-18 40 ns
TCTLn (n = 0 to 2) hold time (from CLKOUTY) |@)| twa | 15-18 80 . ns
TCTLn (n = 0 to 2) high-leve! width @D| taan [15-18, otc 40 ns
TCTLn (n = 0 to 2) low-level width @)| tea [15-18, etc 40 ns
TOUTn (n = 010 2) output delay time (from TCTLin =010 2) [ @3] toaro [15~18, stc 90 ns
TOUTN (n = 0 to 2) output delay time (from CLKOUTY)  |G@)| tokre | 15-18 50 ns
TCLK cycle ®)| tevie | 15-19 100 . DC ns
TCLK high-level width @) tneen | 15-19 30 ns
TCLK low-level width @| tnon | 15-19 45 ns
TCLK rise time trxA 15-19 15 ns
TCLK fall time @| twe | 15-19 - _ 15 ns
TCTLn (n = 0 to 2) hold time (from TCLKT) |@)] tixa | 15-19 40 ns
TCTLn (n = 0 to 2) setup time (to TCLKT) tsetx | 15-19 40 ns
TOUTN (n = 0 to 2) output delay time (from TCLK!)  |@)] torcro [ 15~19 100 ns
RxD setup time (to SCU internal clockd) 6| tsrx | 15-20 500 - ns
RxD hold time (from SCU internal clockl) |@| twax | 15-20 500 ns
TxD delay time from TOUT17 )| tox | 15-20 200 ns
DMARKR (n = 0 to 3) delay time from CLKOUTT  |@®/ towon | 15-21 0 45 ns
MRD, IGRD! delay time from CLKOUT!  |@)| toe | 15-21 0 . 45 ns
MRD, IORDT delay time from CLKOUT!  |@) toxen | 15-21 0 45 ns
DMARKN (n = 0 to 3)T delay time (from IORD) | @ ltomoas| 15-21 0.5tevk—15 ns
TORDL,IOWR! delay time (from DMAAKn (n = 0t 3)) | @D)|tooarw| 15-21 0.5tovk-15 ns
Remark The number in the symbol column correspond to the numbers in the timing charts.
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NEC LPD70236A

HPD70236A-10 (Voo = 5 V £ 10 %) (4/4)
TEST Ta=-40to +85 °C
PARAMETER SYMBOL | FIG.No. CONDITIONS MIN MAX. UNIT
iGRDT defay time (from MWRT)
S —_ @ |towsan| 15-21 0 ns
MRDT delay time (from IOWRT)
JORD, MRD low-level width @| tn | 1521 tovk(n+2)—40Nets 1 ns
TOWR, MWR low-level width (extended write) |63 | twwr | 15-21 | Extended write | tov(n+2)—40Nese: ns
{OWR, WIWR low-level width (normal write) |63 | twwe 15-21 Normal write tovk(n+1)—aoNete 1 |- ns
TC output delay time (from CLKOUTT) €5 | toxre |  15-22 0 40 ns
TC OFF output delay time (from CLKOUTT) |68 | tokter|  15-22 0 40 ns
TC pull-up delay time (from CLKOUT TNz |G | tokTen]  15-22 Rrc =2.2kQ 0 2tev—20 ns
TC low-lavel width 69 | treveu| 15-22 tovk(n+-1)=15Newe ¢ ns
END setup time (to CLKOUT™) 69| teeox | 15-22 20 ns
END low-leve! width {00 tepeoL| 15-22 100 ns
DMARQn (n = 0 to 3) setup time (to CLKOUTT) @ tsbok [15-22, efc. 20 ns
DMAAKn (n = 0 to 3) delay time from CLKOUT. |{0| toxuoa| 15-23 0 40 ns
MRD high-level width 03| twrmrn|  15-5 0.5tcvk—10 ns
Data set time from MRDT {09 | tomrrz) 156, etc. " | 0.5tw-15 _ ns
Data output delay time from MRDT {09 tommro{ 15-6, etc. 0.5tcvk=15 ns
Cascade address delay time from CLKOUT toxea |15-15, efc. 2 35 ns
* INTAK high-level width tuan | 1516 2.5tovk—10 ns
PCLKOUT delay time from CLKOUT @] toxex | 151 CLKC =00 15 ns
IOWR, MWR{ delay time from MRD, _Eﬁu torw |  15-21 Normal write tevk—15 ns

Notes 1. nindicates the number of wait clock cycles inserted in the bus cycle.
2. Itis assumed that the TC pin is connected with the pull-up resistor Rrc.

Remark The number in the symbol column correspond to the numbers in the timing charts.
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NEC uPD70236A

(2) pPD70236A-12 (Vo =5V +10 %)

(1/4)
PARAMETER SYMBOL | FIG.No. TEST Ta= 40t +857C UNIT
CONDITIONS MIN. MAX.

External clock input cycle @1 tex 15-1 40 250 ns
External clock input high-level width @ taer 15-1 13 ns
External clock input low-level width @ twe 15-1 13 ns
External clock input rise time @| twr 15—1 7 ns
External clock input fall time ®| te 151 7 ns
CPU operating frequency - & - 2 12,5 MHz
CLKOUT output frequency ®| tex | 15-1 80 500 ns
CLKOUT high-leve! width @ taxn 1541 0.5tevk—10 ns
CLKOUT low-level width trKL 15-1 0.5tevi—-10 ns
CLKOUT rise time ®| tn 15-1 10V>35V 10 ns
CLKOUT fall time @ te 151 35V-10V 10 ns
CLKOUT delay time (from external clock) |dD| toxx 15-1 4 30 ns
PCLKOUT output frequency @] tovex | 15-1 Atevx 1000 ns
PCLKOUT high-level width @] e | 151 2tov-10 ns
PCLKOUT low-level width @] tew | 15-1 2tevx=10 ns
PCLKOUT output rise time | texn 15-1 10V-535V 10 ns
PCKLOUT output fall time ®| texe 15—1 35V 10V 10 ns
Input rise timeNete 1’ @| tm 08V-22V 15 ns
Input fall timeWete 1 tF 22V-508V ’ 10 ns
Output rise timgNets2 @1 ton 08V 22V 15 ns
Output fall timghete 2 @1 tor 22V 508V 10 ns
RESET setup time (to CLKOUT) @ |tsrsx| 15-2 30 ns
RESET hold time (from CLKOUTL) @ | burst|  15-2 15 .ns
RESOUT output delay time (from CLKOUTY)  |@ | tokso | 15-2 0 40 ns
RESET low-leve! width @ |twrsn| 15-2 6tovk ns
READY setup time (to CLKOUTT) @/ tsavx | 153, stc. ' ' 7. : ns
READY hold time (from CLKOUTT) @ | tacay | 15-3, etc. 15 | ns
BCYST high-lavel width @D | teceen | 15-5, otc. tovi(n+1)—10QNee3 ns
BCYST low-level width @ | tacact | 15-5, etc. ' tovk=10 ns
BCYST delay time from CLKOUT. @ | toxec | 15-5, etc. 3 30 ns
MRD delay time from CLKOUT @ | toxmr | 155, etc. 0 35 ns

Notes 1. Except external clock and RESET
2. Except CLKOUT and PCLKOUT

3. nindicates the number of wait clock cycles inserted in the bus cycle. In a co-processor cycle, 1 (=TC cycle)
must be added to n.

Remark The number in the symbol column correspond to the numbers in the timing charts.
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NEC uPD70236A

UPD70236A-12 (Voo = 5 V £ 10 %)

(2/4)
TEST Ta=-40 to +85 °C
PARAMETER SYMBOL { FIG.No. CONDITIONS MIN. MAX. UNIT
MRD., TORD delay time from address/status output |G| toar. | 155, etc. 0.5tcv-15 ns
| Data hold time (from MRDT, from IORDT) || two | 15-5, etc. 0 ns
Address delay time from CLKOUT {¥ete1 G3| toxa |15-5, etc. 2 30 ns
Data hold time {from R/W) ‘@[ tiewo | 15-5 0 ns
Status delay time from CLKOUT! @5 toxst | 15-5, etc. . 3 30 1 ns
DSTB! output delay time from CLKOUTT |68/ toxos | 15-5, etc. 5 35 ns
DSTBT output delay time from CLKOUT |63 | toxosu | 155, etc. 3 35 ns
DSTB! delay time from address/status output |3 | toaos. | 15-5, ete. 0.5tcvk—15 ns
DS&TB high-level width @9 | tososk | 15-5, etc. 0.5tcvi-10 ns
DSTB low-level width tosos. | 15-6, etc. tovi(n+1)—10QNete s ns
Data hold time (from DSTBT) tupsp | 15-5, etc. 0 ns
Data hold time (from address/status change point) @2 | thaso 15-5 0 ns
Control 1452 delay time from CLKOUT @|toers | 15-21 ] 35 ns
Control 2Nste? dalay time from CLKOUT toxerz | 15-5, etc. 0 35 ns
Data setup time (to CLKOUT{) @] tsox |15-5, etc. 7 ns
Data hold time (from CLKOUT) o | 15-5, efc. 7 ns
Output floating time from DSTB. @| torz |15-5, etc. 0 ns
Address/status hold time from MWR? @ |timwia | 15-6 0.5tovi—15 ns
MWR delay time from CLKOUT toxuw | 15-8, etc. 0 35 ns
MWRU, IOWR! delay time from addressistatus output | &) | toawe |15-8, etc. 0.5tcvk-15 ns
MWR, IOWR low-level width 6| tww |15-8, etc. tovk(n+1)—10Netw ns
Address/status hold time from DSTBT & | tioska | 156, etc. 0.5tcvk=15 ns
Data output delay time from DSTBT & |oswo | 15-6, etc. | 0.5tvi-15 ns
Data delay time from address/status output || toao |15-6, etc. 0.5tev-15 ns
Output setting time from DSTBT @| toz |15-6, etc. 0.5tcve—15 ns

* Notes 1. These specifications apply to the following delay times from the falling edge of the CLKOUT signal.
(1) Address delay time '
(2) BUSLOCK delay time
(3) Delay time of signals below immediately after release of bus hold:
A23-A0, D15-D0, M/IO, BUSST1, BUSSTO, UBE, BCYST, DSTB.

2. Control 1 applies to the MWR and IOWR signals in a DMA cycle.

3. Control 2 applies to the BUFEN, INTAK and REFRQ setups.

4. nindicates the number of wait clock cycles inserted in the bus cycle. In a co-processor cycle, 1 (=TC cycle)
must be added to n.

Remarks 1. The number in the symbol column correspond to the numbers in the timing charts.
2. Regarding the five specifications@ tHRD, tHRWD, tHosD, tuasp, and tHKD, at least one should
be observed.
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NEC UPD70236A

WPD70236A-12 (Voo = 5 V + 10 %)

(3/4)
TEST Ta=-40to +85 °C
PARAMETER SYMBOL.| FIG.No. CONDITIONS MIN. MAX. UNIT
Data output delay time from CLKOUT?T 0| toxo | 15-6, etc. 3 35 ns
Float delay time from CLKOUT )| tx | 15-8, etc. 0 _ 30 ns
IORD delay time from CLKOUT 6| toxm | 15-7 0 35 ns
{OWR delay time from CLKOUT 69| tw | 15-8 0 : 35 ns
NMI, INTPn (n = 0 to 7), CPBUSY setup time (to CLKOUTY)  |@D)| tsx | 15-11 10 ns
NMI, INTPn{n = 0 to 7), CPBUSY hold time (from CLKOUTY) |@)| ta | 1511 10 ns
BS8/BS16 setup time (to CLKOUTT) €| tsesx | 15-13 10 ‘ ns
B58/8S16 hold time (from CLKOUTT) €3 thees | 15-13 10 ns
HLDRQ setup time (to CLKOUTT) 63| tshok | 15-14 10 ns
HLDRQ hold time (from CLKOUTT) 65) tiwa | 15-14 15 ns
HLDAK delay time from CLKOUT?T €6) toxa | 15-~14 3 35 ns
HLDAK delay time from output float 6)| torn | 15-14 0.5tcvk=15 ns
INTPn(n = 0 to 7) low-level width 63| tere | 15-17 . 80 ns
TCTLn (n = 0 to 2) setup time (to CLKOUT!) |€3| tsax | 15-18 40 ns
TCTLn (n = 010 2) hold time (from CLKOUTY) |G| tuca | 15-18 80 ns
TCTLn (n = 0 to 2) high-level width @D| tean [15-18, stc. 40 ns
TCTLn (n = 0 to 2) low-leve! width @| teoL [15-18, ete, 40 ns
TOUTn (n = 0 to 2) output delay time (from TCTLR(= 0 10 2) @] toaro |15-18, ete. 90 ns
TOUTn (n=0 to'2) output delay time (from CLKOUTY) Ga| toxkro | 15-18- . 50 ns
TCLK cycle @®)| terne | 15-19 ' 80 DC ns
TCLK high-level width @®| tneren | 1519 30 ns
TCLK low-level width @| tvei | 15-19 35 ns
TCLK rise time te | 1519 15 ns
“TCLK fall time @| tne | 15-19 - ' 15 ns
TCTLn (n = 0 to 2) hold time (from TCLK™) trka | 15-19 40 ) ns
TCTLn (n = 0 to 2) setup time (to TCLKT @D tsa | 15-19 40 ns
TOUTn (n =0 to 2) output delay time (from TCLKY)  |@D)|torkro| 15-19 100 ns
RxD setup time (to SCU internal clockd) €| tsax | 15-20 500 ns
RxD hold time (from SCU internal clockl) {@| twex | 15-20. 500 ns
TxD delay time from TOUT11 €| torx | 15-20 200 ns
DMAAKN (n = 0 to 3) delay time from CLKOUTT  |@®)|toxuoa | 15-21 0 40 ns
MRD, 1ORD. delay time from CLKOUTL  |@| toxa. | 15-21 0 40 ns
MRD, IORD? delay time from CLKOUT! | @®)| toxau | 15-21 0 40 ns
DMAAKN (n = 0 to 3)T delay time (from IORDT) | @) [torroas|  15-21 0.5tcvk-15 ns
TORD,IOWR! delay time (from DMAAK (n = 0 to 3 | @0 |tooanw]| 15-21 0.5tcvk—15 ns
Remark The number in the symbol column correspond to the numbers in the timing charts.
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NEC uPD70236A

KPD70236A-12 (Vob =5 V £ 10 %) (4/d)
TEST Ta=—40to +85°C
PARAMETER SYMBOL| FIGNo. | ~~npiTIONS N TAX. UNIT
iORDT dalay time {from MWRT)
- - @) |towsrH| 15-21 0 ns
MRDT delay time (from IOWRT)
iORD, MRD low-level width €| tr | 15-21 tovk(n+2)—35Nets 1 ns
TOWR, MWR low-level width (extended write)  [63 | tww1 | 1521 | Extended write | tevk(n+2)-35"' ns
{OWR, MWR low-level width (normal wﬁtej 63| twwz | 15-21 Normal write tovk(n+1)—35Nete 1 ns
TC output delay time (from CLKOUTT) €5 | tokroL|  15-22 0 35 ns
TC OFF output delay time (from CLKOUTT) 68 | toxrer| 1522 0 35 ns
TC pull-up delay time (from CLKOUTT)Mee2 6D | tokten|  15-22 Rre = 1.1 kQ 0 2tevk=10 ns
TC low-level width €8 | treter| 1522 tovk(n+1)=15Nate 1 ns
END setup time (to CLKOUTT) 69| tseox | 15-22 10 ns
END low-level width {09)| teoeoL| 15-22 100 ns
DMARQn (n = 0 to 3) setup time (to CLKOUTT) @ tsoax |15-22, efc. 15 ns
DMAAKn (n = 0 to 3) delay time from CLKOUT!  |{09)| towoa|  15-23 0 35 ns
MRD high-level width 03| twrmm[  15-5 0.5tcvk~10 ns
Data set time from MRDT toMRHLE 15—, etc. 0.5tcvk—15 ns
Data output delay time from MRDT (09| tomrro| 15-8, etc. 0.5tovk—15 ns
Cascade address delay time from CLKOUT torea [15—-15, etc. 2 30 ns
* INTAK high-level width tand | 15-16 2 5tcvk-10 ns
PCLKOUT delay time from CLKOUT toxek | 15-1 CLKC = 00 5 ns
IOWR, MWR/ delay time from MRD, IORD{ orw | 15-21 Normal write tow—15 ns

Notes 1. n indicates the number of wait clock cycles inserted in the bus cycle.
2. It is assumed that the TC pin is connected with the pull-up resistor Rrc.

Remark The number in the symbol column correspond to the numbers in the timing charts.
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NEC uPD70236A

(3) pPD70236A-16 (Voo =5V 10 %)

(1/4)
PARAMETER SYMBOL | FIG.No. TEST Taz—40to +85°C Ta="1010+70°C UNIT
, CONDITIONS | MIN, MAX. MIN. MAX.

External clock input cycle @®| tewx 151 31.25 250 31.25 250 ns
External clock input high-level width @ b 15-1 8 8 ns
External clock input low-level width ®| 151 8 : 8 ns
External clock input rise time ®| tr 15-1 7 7 ns
External clock input fall time ®)| taxr 15-1 7 7 ns

CPU operating frequency -1 & - 2 16 2 16 MHz
CLKOUT output frequency teve | 15-1 625 500 62.5 500 ns
CLKOUT high-ievel width @] tan 151 0.5tcvk~7 0.5tcvx-7 ns
CLKOUT low-level width triL 16-1 0.5tevk~7 0.5tcve=7 ns
CLKOUT rise time ®| txm 16-1 |10V 35V 7 7 ns
CLKOUT fall time 0] tr 15-1 |35V-1.0V 7 7 ns
CLKOUT delay time (from external clock) |{D| toxx 15-1 4 30 5 30 ns
PCLKOUT output frequency | tevek | 15-1 Atovx 1000 4tevx 1000 ns
PCLKOUT high-level width @] texn | 15-1 2tcvx-7 2tevx—7 ns
PCLKOUT low-level width 3| texe 15-1 2tcyx=7 2tcvx-7 ns
PCLKOUT output rise time (3| texn 15-1 [1.0V-35V 7 7 ns
PCKLOUT output fall time @ tr | 15-1 [385V-10V 7 7 ns
Input rise timeNew 1 @} tm 08V-22V 12 12 ns
Input fall timgWete 1 t 22V-508V 10 10 ns
Output rise timehet2 tor 08V-22V 12 12 ns
Output fall timghete 2 @ tor 22V-08V 10 10 ns
RESET setup time (to CLKOUTL) @)ftsnsrk | 15-2 30 25 ns
RESET hold time (from CLKOUTY) @) biknst| 15-2 15 12 ns
RESOUT output delay time (from CLKOUTY) {@| tokro |  15-2 N 0 40 0 40 ns
RESET low-lavel width @d|twsn| 15-2 Btov Btovk ns
READY setup time (to CLKOUTT) @] tsavx | 15-3, etc. 5 ’ 5 ns
READY hold time (from CLKOUTT) @/ tukay | 15-3, etc. 12 12 ns
BCYST high-level width & | teceon | 15-5, etc. tore{ne1j-10%e2 tore{n 1)1 03 ns
BCYST low-level width @] tecec. | 15-5, etc. tovk—10 tevk=10 ns
BCYST delay time from CLKOUT @] toxec | 15-5, ete. 3 30 4 25 ns
MRD delay time from CLKOUT @ | toxme | 15-5, etc. 0 35 0 25 ns

Notes 1. Except external clock and RESET
2. Except CLKOUT and PCLKOUT

3. nindicates the number of wait clock cycles inserted in the bus cycle. ina co-processor cycle, 1 (=TC cycle)
must be added to n.

Remark The number in the symbol column correspond to the numbers in the timing charts.
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NEC | uPD70236A

PPD70236A-16 (Voo = 5 V + 10 %)

(2/4)
PARAMETER SYMBOL | FIGNo. | oo e —010 488 7C | Ta= 10047070 |\ 17
CONDITIONS | MmN, MAX. MIN. MAX.
MRD., TORD! delay ime from address/status output  [§9 | toare | 15-5, etc. 0.5tovk—15 0.5tcvk—15 ns
Data hold time (from MRDT, from [ORDT) || two |15-5, etc. 0 0 ns
Address delay time from CLKOUT {Nete1 63| toxa |15-5, etc. 2 30 3 20 - | ns
Data hold time (from RW.) 63| trwo |  15-5 0 0 ns
Status delay time from CLKOUT{ 6| toxst |15-5, etc. 3 30 a4 20 ns
DSTB! output delay time from CLKOUTT  |@8 | toxos | 15-5, etc. 5 35 5 30 ns
DSTBT output delay time from CLKOUT |6 | toxosn | 15-5, etc. 3 35 4 25 ns
DSTB! delay time from address/status output |68 | toanse | 15-5, etc. 0.5tcvk—15 0.5tcvk—15 ns
DSTB high-level width @9 | tosos | 15-5, etc. 0.5tcyk=10 0.5tcvk=10 ns
DSTB low-lovel width @ | tosost. | 15-6, etc. fonned j-10%¢ fon{e1)-10M4 ns
Data hold time (from D3T81) @ | thoso | 15~5, etc. 0 0 ns
Data hold time (from address/status change point) [@{ twaso | 15-5 0 0 ns
Control 14e*2 dglay time from CLKOUT @ | toker | 15-21 ] 35 ] 25 ns
Control 2N=*3 delay time from CLKOUT @ | toxcr2 | 16-5, etc. 0 35 0 30 ns
Data setup time (to CLKOUT!) @ | tsox |15-5, etc. 7 7 ns
Data hold time (from CLKOUT) @| two |15-5, ete. 7 7 ns
Output floating time from DSTBJ torz | 15-5, etc. 0 0 ns
Address/status hold time from MWRT @ [twwrn|  15-6 0.5tcv—-15 0.5tevk—15 ns
MWR delay time from CLKOUT tokmw | 15-6, etc. 0 35 o 30 ns
MWRU, {OWR! delay time from address/status output  |@D | toaw. | 15—, etc. 0.5tcvk-15 0.5tevk-15 ns
MWR, IOWR low-level width €| tww |15-8, etc. fove(n+1)-10Me4 ovk{p+ )10 ns
Address/status hold time from DSTBT & | tnoswa | 15-6, etc. 0.5tcvk—15 0.5tov—15 ns
Data output delay time from DSTBT 63 | tooskp 156, efc. | 0.5tcvk—15 0.5tcvi-15 ns
Data delay time from address/status output  {&9| toan |15-6, etc. " 10.5tcyk—15 0.5tcv—15 ns
Output setting time from DSTBT €] toz |15-6, etc. 0.5tovk—15 0.5tcvk—15 ns

* Notes 1. These specifications apply to the foliowing delay times from the falling edge of the CLKOUT signal.
(1) Address delay time
(2) BUSLOCK delay time
(3) Delay time of signals below immediately after release of bus hold:
A23-A0, D15-DO, M/iO, BUSST1, BUSSTO, UBE, BCYST, DSTB.

2. Control 1 applies to the MWR and IOWR signals in a DMA cycle.

3. Control 2 applies to the BUFEN, INTAK and REFRQ setups.

4. nindicates the number of wait clock cycles inserted in the bus cycle. In a co-processor cycle, 1 (=TC cycle)
must be added to n.

Remarks 1. The number in the symbol column correspond to the numbers in the timing charts.

2. Regarding the five specifications @ tnno, tHnwo,tHoso, tHASD, and .tHKD, at least one should

be observed. -

136
M 427525 00LA353 Ty MW

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/5800004/UPD70236AGD-12-5BB.html

NEC 1PD70236A

pPD70236A-16 (Voo = 5 V + 10 %)

(3/4)
PARAMETER SYMBOL | FIG.No. TEST Ta=—4010+85°C | Ta= 1010 +70°C UNIT
CONDITIONS |y, MAX. MIN. MAX.

Data output delay time from CLKOUT* | toko | 15-6, etc. 3 35 4 30 ns
Float delay time from CLKOUT 6| tx |15-6, etc. ] 30 0 25 ns
IORD delay time from CLKOUT | toxr | 15-7 0 as 0 25 ns
10WR delay time from CLKOUT 69 toxw 15-8 0 35 0 30 ns

NMI, INYPn n = 0 to 7), CPBUSY setup time (to CLKOUTL)  [@] tsx | 15—11 7 7 ns
NWE, INTPn(n = 0 to 7), GPBUSY hold time (from CLKOUTY) (@D | tae | 15-11 7 7 ns
BS8/BS16 setup time (to CLKOUTT) €] temex | 15-13 7 7 ns
BS8/BS16 hold time (from CLKOUTT) 63| ties | 15-13 7 7 ns
HLDRQ setup time (to CLKOUTT) 63| tswox | 15-~14 7 7 ns
HLDRQ hold time (from CLKOUTT) €5 twra | 15-14 10 10 ns
HLDAK delay time from CLKOUT? €5| o | 15-14 3 35 4 25 ns
HLDAK delay time from output float €| tora | 15-14 0.5tcve-15 0.5tcvk—15 ns
INTPn(n = 0 to 7) low-level width €| teeL | 15-17 80 80 ns
TCTLn (n = 0 o 2) setup time (to CLKOUT!) |63 tsak | 15-18 40 40 ns
TCTLn (n = 0 to 2} hold time (from CLKOUT!) @ tka 15-18 ' 80 80 ns
TCTLn (n = 0 to 2) high-level width @| taan [15-18, etc. 40 40 ns
TCTLn(n=0to 2) low-level width @| teo. [15-18, etc. 40 40 ns
TOUTN {n =010 2) output delay time (fom TCTLA(n =010 2) || toaro [15-18, ete. 90 g0 ns
TOUTn (n = 0 to 2) output delay time (from CLKOUTY) @| oxkro | 15-18 . 50 ) 50 ns
TCLK cycle @B terw | 15-19 62.5 DC 62.5 DC ns
TCLK high-level width @|tnenen | 15-19 25 25 ns
TCLK low-level width @) tnew | 15-19 30 30 ns
TCLK rise time @®@| ts | 15-19 15 15 ‘ns
TCLK fall time @| te | 15-19 ' 15 15 | ns
TCTLn (n = 0 to 2) hold time (from TCLKT) || tma | 15-19 40 40 ns
TCTLN (n = 0 o 2) setup time (to TCLKT) tsarx | 1519 40 N ) : ns
TOUTn {n =0 to 2) output delay time (from TCLK))  |@| toncro | 15-19 100 100 | ns
RxD setup time (to SCU internal clock!) @ tsax | 15-20 500 500 ns
RxD hold time (from SCU intemal clockd) |G| tarx | 15-20 500 500 ns
TxD delay time from TOUT1T @) torx 15-20 200 200 ns
DMAAKR (n = 0 to 3) delay time from CLKOUTT |69 toxoa | 15-21 0 40 0 35 ns
MRD, iIORDJ delay time from CLKOUTL @] toxa. | 15-21 0 40 0 35 ns
MRD, 10RDT delay time from CLKOUT. 89| toxmn | 1521 0 40 0 35 ns
DMRAKn (n = 010 3)T delay tima (from IORDT) |G [torsoa| 1521 0.5tcvk-15 0.5tcve=15 ns
10RDLJOWR! delay time (from DMAAKn (n= 010 3))  |G9)|tooarw| 15-21 0.5tcvk—15 0.5tcv-15 ns

Remark The number in the symbol column correspond to the numbers in the timing charts.
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NEC uPD70236A

uPD70236A-16 (Voo = 5 V £ 10 %) (4/4)
TEST Ta==4010+85°C | Ta=—-1010 +70°C
PARAMETER SYMBOL| FIG.No. | conDITIONS [ g " vy A |UNIT
JORDT delay time (from MWRT)
—— _ @D [townrn|  15-21 0 0 ns
MRDT delay time (from IOWRT) :
IORD, MRD low-lavel width 6| e 15-21 tov{n+2)-35We1 tevc{n+2)-25Me1 ns
1OWR, MWR low-level width (extended write) 63 | twws | 15-21 | Extended wiite tovi(n+2)-35%? tonk{na2)-25%n! ns
JOWR, MWR low-level width (normal write) {3 | twwe | 15-21 | Nomalwits [tov(n+1)-35%e" tonfna1)-25% | ns
TC output delay time (from CLKOUTT) €5 | toxter| 15-22 0 35 ] 25 ns
TC OFF output delay time (from CLKOUTT) (66 | tokTer| 15-22 0 35 0 25 ns
TC pull-up delay time (from CLKOUTT)Nete2 |63 | toxren|  16-22 Rrc=1.1kQ 0 2tcvk—10 0 2teve—10 | NS
TC iow-level width 6| tretor | 15-22 fove{ri] - 15Met ore(n+1)-15%! ns
END setup time (to CLKOUTT) €9 | tseox | 15-22 10 10 ns
END low-level width teoeL|  15-22 100 100 ns
DMARQN (n = 0 to 3) setup time (to CLKOUTT) @ tsoox {1522, ete. 12 12 ns
DMAAKN (n = 0 to 3) delay time from CLKOUT!  |{od)| toxoa|  15-23 0 35 0 25 ns
MRD high-level width 09| trmr|  15-5 0.5tcvk—10 0.5tcvk—10 ns
Data set time from MRDT omAna 156, efc. 0.5tcvk=15 0.5tcvk=15 ns
Data output delay time from MRDT {0)| tomrro] 15-8, etc. 0.5tcvk-15 0.5tcvk—15 ns
Cascade address delay time from CLKOUT toxea 15—15, etc. 2 30 3 20 ns
* iNTAK high-level width twan | 15-16 2.5tov~10 2.5tovk—10 ns
PCLKOUT delay time from CLKOUT toxek 15—1 CLKC=00 +5 +5 ns
IOWR, MWR delay time from MRD, IORD4 aw| 15-21 | Nomalwite | tovk-15 tork—15 ns

Notes 1. n indicates the number of wait clock cycles inserted in the bus cycle.
2. It is assumed that the TC pin is connected with the pull-up resistor Rrc.

Remark The number in the symbol column correspond to the numbers in the timing charts.
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NEC uPD70236A

(4) pPD70236A-20 (Voo = 5 V £ 10 %)

(1/4)
TEST Ta=-401to +85 °C Ta=-101t0 +70 °C

PARAMETER SYMBOL | FIG.No. CONDITIONS MIN MAX. MIN. A UNIT
External clock input cycle ®| tewx 151 25 250 25 250 ns
External clock input high-level width ®@| twu 15-1 8 8 ns
External clock input low-level width @ tae 151 8 , 8 ns
External clock input rise time @®| bxe 15-1 7 ) 7 ns
External clock input fall ime ®| txxr 15-1 7 7 ns

CPU operating frequency - & - 2 20 2 20 MHz
CLKOUT output frequency ®| tox | 15-1 50 500 50 500 ns
CLKOUT high-level width @1 ton 15-1 0.5tcvk=5 0.5tcvk-5 ns
CLKOUT low-level width oL 15-1 0.5tcvk—5 0.5tcvk—5 ns
CLKOUT rise time ®]| txn 15-1 |10V-35V 5 5 ns
CLKOUT fall time @ e 15-1 |35V-1.0V 5 5 ns
CLKOUT delay time (from external clock) |@)| toxx | 15-1 4 30 5 30 ns
PCLKOQUT output frequency @] tovex | 15-1 4torx 1000 4tovx 1000 ns
PCLKOUT high-level width @ ten | 15-1 2tevx—5 2tcvx-5 ns
PCLKOUT low-ievel width @| te | 151 2tovx=5 2tevx-5 ns
PCLKOUT output rise time @3] texn 151 [1.0V-35V 5 5 ns
PCKLOUT output fall time @®| texe 15-1 [35V 10V 5 5 ns
Input rise timgMete 1 @| ta 08V 22V 10 10 ns
Input fall timegNots 1 @ te [22v-08V] 10 10 ns
Output rise timeN=e2 | tor 08V-22V 10 10 ns
Qutput fall timegNete2 @} tor 22V-08Y 10 10 ns
RESET setup time {to CLKOUTY) @ |tersm| 152 30 25 ns
RESET hold time (from CLKOUTL) @ | tkrst|  15-2 15 12 ns
'RESOUT output delay time (from CLKOUTL)  |@ | tokro 15-2 0 40 0 40 ns
RESET low-level width @ |twasn| 15-2 Btov Btove ns
READY setup time (to CLKOUTT) @ tsavx | 15-3, efc. 5 5 ns
READY hold time (from CLKOUTT) @8 | tuxry | 15-3, etc. 12 12 ns
BCYST high-level width €D | tacecH | 15-5, etc. tov(n+1)-Thetes tom(na1)-hoae? ns
BCYST low-level width @ | tacsct | 15-5, etc. tov-7 ton=7 ns
BCYST delay time from CLKOUT{ @9 | toxes | 155, etc. 3 30 4 25 ns
MRD delay time from CLKOUT @ | touun | 15-5, etc. 0 35 0 - 25 | ns

Notes 1. Except external clock and RESET
2. Except CLKOUT and PCLKOUT

3. nindicates the number of wait clock cycles inserted in the bus cycle. In a co-processor cycle, 1 (=TC cycle)
must be added to n.

Remark The number in the symbol column correspond to the numbers in the timing charts.

139
B L42?7525 00835k 751 W

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/5800004/UPD70236AGD-12-5BB.html

NEC uPD70236A

WPD70236A-20 (Voo =5 V£ 10 %)

(2/4)
PARAMETER symeoL | FIG.No. TEST Ta=-40t0 +85°C | Ta=-1010 +70 °C UNIT
"7 |CONDITIONS | N, | MAX. | MIN. MAX.
MRDJ, IORD! delay time from address/status output |G | toare | 15-5, etc. 0.5tcvi-12 0.5tevx-12 ns
Data hold time (from MRDT, from iORDT) |@| twro |15-5, etc. 0 o ns
Address delay time from CLKOUT [Xets1 63| toxa |15-5, etc. 2 30 3 20 ns
Data hold time (from RAW.) G| tmwo |  15-5 0 0 ns
Status delay time from CLKOUT! @51 toxst | 15-5, etc. 3 30 4 20 ns
DSTBI output delay time from CLKOUTT  [&8/| toxos {155, ste. 5 35 5 30 ns
DSTBT output delay time from CLKOUT @7 | toxos+ | 15-5, etc. 3 35 4 25 ns
DSTBL delay time from address/status output |88 | toaosw | 15-5, etc. 0.5tovk—12 0.5tcvi=12 ns
DsTB high-level width @9 | tospsw | 15-5, etc. 0.5tevk-7 0.5tcvx—7 ns
DSTB low-level width @0 | tososL | 15-6, etc. tondn+1)-7hoee tori(na1)-Theted ns
Data hold time (from DSTBT) @D| thoso | 15-5, ete. 0 0 ns
Data hold time (from address/status change point) {@2| tHaso 15-5 0 0 ns
Control 1Mt 2 deglay time from CLKOUT @ | toxerr | 15-21 0 35 0 25 ns
Control 2Nt delay time from CLKOUT @) toxer2 §15-5, etc. 0 35 0 30 ns
Data setup time (to CLKOUT!) ®| tsox [15-5, ete. 7 7 ns
Data hold time (from CLKOUT) @| to [15-5, etc. 7 7 ns
Output floating time from DSTBL @| towz |15-5, etc. 0 0 ns
Address/status hold time from MWRT @ [twna|  15-6 - 0.5tovk=12 0.5ton—12 ns
MWR delay time from CLKOUT tokmw | 15-6, efc. 0 35 0 30 ns
MWRY, IOWRL delay time from address/status output  |&)| toaw. | 15-6, etc. 0.5tcvk=12 0.5tovk=12 ns
MWR, IOWR low-ievel width @ tww |15-6, etc. fork{ne 1)t Tork(ne1)-Thee* ns
Address/status hold time from DSTET 52| trosa | 15--6, etc. 0.5tcvx~12 0.5tevi=12 ns
Data output delay time from DSTBT &3 tooswo | 15-6, ete. 0.5tevk~12 0.5tevk-12 ns
Data delay time from address/status output |G| toan |15-6, efc. 0.5tcyk-12 0.5tcvk—12 ns
Output setting time from DSTBT 69| toz |15-6, efc. ‘ 0.5tevk—12 : 0.5tcy—12 ns

* Notes 1. These specifications apply to the following delay times from the faliing edge of the CLKOUT signal.
(1) Address delay time
(2) BUSLOCK delay time
(3) Delay time of signals below immediately after release of bus hold:
A23-A0, D15-D0, M/iO, BUSST1, BUSSTO, UBE, BCYST, DSTB.

2. Control 1 applies to the MWR and JOWR signals in a DMA cycle.

3. Control 2 applies to the BUFEN, INTAK and REFRQ setups.

4. nindicates the number of wait clock cycles inserted in the bus cycle. In a co-processor cycle, 1 (=TC cycle)
‘must be added to n.

Remarks 1. The number in the symbol column correspond to the numbers in the timing charts.
2. Regarding the five specifications @ tHRD, @ tHFlWD, tHosD, tHAso, and .tHKD, at least one should
be observed. :
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NEC uPD70236A

uPD70236A-20 (Voo = 5 V + 10 %)

(3/4)
PARAMETER SYMBOL| FIGNo. | oo | 1a=—d010+85°C | Ta=—t0to470%C |
CONDITIONS | N, MAX. MIN. MAX.
Data output delay time from CLKOUTT €| too | 15-6, etc. 3 35 4 30 ns
Float delay time from CLKOUT 6| trx | 15-6, otc. 0 30 0 25 ns
iORD delay time from CLKOUT 69| tokr | 15-7 0 35 0 25 ns
iOWR delay time from CLKOUT G| toxw |  15-8 0 35 0 30 ns
NMI, INTPn {n = 0 to 7), CPBUSY setup time (to CLKOUTL)  |@)| ts | 15-11 7 7 ns
NMI, INTPn(n = 010 7), CPBUSY hold time (from CLKOUTY) €| tw 15-11 7 7 ns
BS8/BS16 setup time (to CLKOUTT) 6| tsesx | 15-13 7 7 ns
BS8/8516 hold time (from CLKOUTT) 6| twes | 15-13 7 7 ns
HLDRQ setup time (to CLKOUTT) 6| towox | 15-14 7 7 ns
HLDRQ hold time (from CLKOUTT) 63| trra | 15-14 10 10 ns
HLDAK delay time from CLKOUT?T 65| toxua | 15-14 3 35 4 25 ns
HLDAK dslay time from output float 67| tora | 15-14 0.5tcvk—15 0.5tcve-15 ns
INTPn (n = 0 to 7) low-level width 69| tee. | 15-17 80 80 ns
TCTLn (n = 0 to 2) setup time (to CLKOUTY) €| tsax | 15-18 40 40 ns
TCTLn (n = 010 2) hold time (from CLKOUT!) @ tuke | 15-18 80 80 ' ns
TCTLn (n = 0 to 2) high-level width GD| tasn |15-18, etc, 40 40 ns
TCTLn (n = 0 to 2) low-lavel width )| teeL [15-18, et 40 40 ns
TOUTN (n = 010 2) output delay time {from TCTLn (n =0 to 2)1) @3| toato |15-18, efc 90 90 ns
TOUTn (n =0 to 2) output delay time (from CLKOUT) ) toxto | 15-18 50 50 ns
TCLK cycle @) ter | 15-19 50 DC 50 bC ns
TCLK high-level width G| tnexn | 15-19 20 20 ns
TCLK low-level width @| trewe [ 15-18 25 25 ns
TCLK rise time tem [ 1519 15 15 ns
TCLK fall time @| tw 15-19 15 15 ns
TCTLn (n = 0 to 2) hold time (from TCLKN bika | 15-19 40 40 ns
TCTLn (n = 0 to 2) setup time (to TCLKT) tsak | 15-19 40 40 ns
TOUTR (n =0 to 2) output delay time {from TCLKL) @@ tonco [ 15-19 100 100 ns
RxD setup time (to SCU internal clock!) @) tsax | 15-20 500 500 ns
RxD hold time {from SCU internal clockl) @) torx | 15-20 500 500 ns
TxD delay time from TOUT1T @) tox | 15-20 200 200 ns
DMAAKn (n = 0 to 3) delay time from CLKOUT? @ toxroa | 15-21 0 40 ] 35 ns
MRD, TORD\ delay time from CLKOUT!  |@| toxa | 15-21 0 40 o . 3B | ons
MRD, TORDT delay time from CLKOUT @| toxan | 15-21 0 40 0 35 ns
DMAAKn (n = 0 to 3)T delay time (from IORDT) @|torHoan) 1521 0.5tevk-12 | 0.5tevk—12 ns
IORDLTOWRL detay time (from DMAAKN (n = 0 to 3)4) @ |tooarw|  15-21 0.5tovk=12 0.5tcvk=12 ns
Remark The number in the symbo! column correspond to the numbers in the timing charts.
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NEC uPD70236A

HPD70236A-20 (Voo = 5 V 10 %) (414)
TEST TA=-401t0+85°C | Ta=-10t0+70°C
PARAMETER SYMBOL| FIGNo. | conDITIONs [ . AR N o |UNIT
@T delay time (from@‘r) & || 15-21 . o e
MRDT delay time (from IOWRT)
iORD, MRD low-level width @ e | 15-21 fow(ne2}-a5t| Hom{ve2)-25 Wt ns
IOWR, MWR low-level width (oxtended write) 163 | twwr | 15-21 | Extended write tore{H2)-35M torn+2)-25M ns
IOWR, MWR low-level width {nomal wiite) |63 tww2 15-21 | Nomalwite |tonne1)-35hen forne1)-25% ns
TC output delay time (from CLKOUTT) 69 | toxteL|  15-22 0 35 0 25 ns
TC OFF output delay time (from CLKOUTT) {66 | toxrer| 15-22 0 35 0 25 ns
TC pull-up delay time (from CLKOUTT)¥ete2 |6 | toxren|  15-22 | Re=114Q 0 2tevk—10 0 2te—10 | NS
TC low-level width @3 | trotar|  15-22 Tors{n+1)-12%et ovn+ 1120 ns
END setup time (to CLKOUTT) 69| tseox [ 15-22 10 10 ns
END low-level width {00 teoeoL | 15-22 100 100 ns
DMARQn (n = 0 to 3) setup time (to CLKOUTT) tspax [15-22, etc. 12 12 ns
DMAAKn (n = 0 to 3) delay time from CLKOUT!  {{0| toxeoa| 1523 0 35 0 25 ns
MRD high-level width {03)| twemar|  15-5 0.5tcvx=7 0.5tcvk=7 ns
Data set time from MRDT tomrnz 15-6, etc. 0.5tcvi-12 0.5tov-12 ns
Data output delay time from MRD T {09)| tomnro| 15-6, etc. 0.5tovk—12 0.5te—12 ns
Cascade addrass delay time from CLKOUT  [(09)] toxea [15-15, etc, 2 30 3 20 ns
* TNTAK high-level width fop| taws | 15-16 2.5tovk—7 2.5tovk=7 ns
PCLKOUT delay time from CLKOUT" tokex 15-1 CLKC =00 +5 +5 ns
IOWR, MWRL delay time from MRD, fORDL baw| 15-21 | Nomalwite | tove-12 to—12 ns

Notes 1. n indicates the number of wait clock cycles inserted in the bus cycle.
2. It is assumed that the TC pin is connected with the pull-up resistor Rrc.

Remark The number in the symbol column correspond to the numbers in the timing charts.
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NEC 1PD70236A

AC Test input Waveform (Except X1)

24V

22V > Test <: 22V
0.8V points 08V

04V

AC Test Input Waveform (X1)

Voo

Voo-0.5 V > Test < Voo—-0.5V
0.4V points

04V
ov

AC Test Output Test Points

2.2V :> Test <: 22V
0.8V points 0.8V

Load Conditions

CL=100pF

iR

Caution If the load capacitance exceeds 100 pF due to the construction of the circult, the load capacitance of
this device should be reduced to 100 pF or less by insertion of a buffer, etc.
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NEC uPD70236A

15.2 SPECIFICATIONS WHEN Voo = 3.6 TO 4.5V

Absolute Maximum Ratings (Ta = 25 °C)

PARAMETER SYMBOL TEST CONDITIONS RATING UNIT
Supply voltage Voo -0.5 to +7.0 \
Input voltage Vi Except X1, Voo =3.6t0 4.5V =0.5 to Voo+0.3 Vv
Clock Input voltage Vk | X1,Vop=361045V ~0.5 to Voo+1.0 v
Output short current los 50 mA
Output voltage Vo Voo=3.6t1045V -0.5 to Voo+0.3 Vv
Opoerating ambienttemperature Ta -40 to +85 °C
Storage temperature Tatg —65 to +150 °C

Cautions 1. Do not connect output pin (or /O pin) of IC product directiy to other output pins, Voo, Vcc or GND.
Open drain output pins or open collector output pins, however, can be connected each other. Output
pins having high impedance capability can be also connected each other in an external circuit
designed the timing to prevent output conflict.

2. Exposure to Absolute Maximum Ratings for extended periods may affect device reliability; exceed-
ing the ratings could cause permanent damage. The parameters apply independently.
The device should be operated within the limits-specified under DC and AC Characteristics.
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NEC uPD70236A

DC Characteristics (Ta = — 40 to +85 °C, Voo = 3.6 10 4.5 V)

PARAMETER SYMBOL TEST CONDITIONS MIN. TYP. MAX. UNIT
. Except RESET 2.2 Voo+0.3 \
Input voltage, high ViH

RESET 0.8 Voo Voo+0.3 \

Except RESET -0.5 0.2 Voo v
input voltagse, low Vi —

RESET 0.5 0.2 Voo v
Clock input voltage, high Vi X2, X1 0.8 Voo Voo+0.5 v
Clock input voltage, low Vi X2, X1 -05 +0.6 \

=-2.5 mA . Y
Output voltage, high Vou lon=-2.5m 0.7 Voo

lon=—100 pA Vop—0.4 \

Except TC, lo. = 2.5 mA 0.4 v
Output voltags, low VoL —

TC, lo= 5.0 mA 0.4 \
input leak current, high fum Vi= Voo 10 HA
Input leak current, low I Vi=oVv -10 HA
Output leak current, high lLon Vo = Voo 10 BA
Output leak current, low oL Vo=0V -10 HA
High-level latch leakage

(" Vi=3.0V 0 © —200 HA
current
Low-levellatchleakage cur-

fuw V=08V 0 200 pA
rent
Latch inversion current

I 200 pA
(L - H)
Latch inversion current

hiee -200 pA
H-L)

In operation (fx = 2 to 16 MHz) 29+ 2 5fx+ 5 mA
Supply currentiess loo HALT (fx= 2 to 16 MHz) 0.03125x+ 03| 0.350+ 2.0 mA

STOP 4.0 150 HA

Note Setting condition : The CPU clock is used for the TCLKO to TCLK2 with refreshing enabled.
The units of the constants 2.9, 5, 0.03125, 0.35 are mA/MHz.

Remark The TYP. values are the reference values when Ta = 25 °C and Vop = 4.0V.

Capacitance (Ta = 25 °C, Voo = 0 V)

PARAMETER SYMBOL TEST CONDITIONS MIN. TYP. MAX. UNIT
Input capacitance Ci 15 pF
input output it c fc = 1 MHz p n
put output capacitance °© Unmeasured pins returned to 0 V. P
Output capacitance Co 15 pF
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NEC

1PD70236A

Recommended Oscillator Circuit

(a) Crystal resonator connection (Ta = -40 to +85 °C, Voo = 3.6 to 4.5 V)
() Recommended conditions of oscillation with basic wave

RECOMMENDED CONSTANT
MANUFACTURER | OSCILLATOR FREQUENCY PRODUCT NAME
fox [MHz2] C1 [pF] C2[pF]
Kinseki, Ltd. 20 HC-49/U 10 10

Cautions 1. The oscillation circuit should be located as close as possibie to the X1 and X2 pins.
2. No other signal lines should cross the shaded area.

3. Sufficient evaluation is required for matching between the pPD70236A and the resonator.

(ii) Recommended conditions with third overtone

X2

RECOMMENDED CONSTANT
MANUFACTURER | OSCILLATOR FREQUENCY | propucT NAME .
: bex [MHz] C1[pFl | C2[pF] | C3[pF] | L[uH]
32 5 1000 5 5.6
Kinseki, Ltd. HC-48/V
25 5 1000 10 4.7

Cautions 1. The oscillation circuit should be located as close as possible to the X1 and X2 pins.
2. No other signal lines should cross the shaded area.
3. Sufficient evaluation is required for matching between the [iPD70236A and the resonator.
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NEC uPD70236A

(b) External clock input

X1 X2 X1

’_—Doj (ji

% ™\ High-Speed CMOS

Inverter ~~—~ High-Speed CMOS
Inverter

Extemal Clock External Clock

Cautions 1. The high-speed CMOS inverter shouid be located as close as possible to the X1 and X2 pins.
2. Ensure that matching between the n\PD70236A and the high-speed CMOS inverter is fully evaluated.
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NEC uPD70236A

AC Characteristics (Voo = 3.6 to 4.5 V, Output pin load capacitance : CL = 100 pF)

(1) pPD70236A-16 (Voo = 3.6 10 4.5 V)

(1/4)
TEST Ta=—40to +85 °C

PARAMETER SYMBOL | FiG.No. CONDITIONS MIN. MAX. UNIT
External clock input cycle @] tewx 15-1 40 250 ns
External clock input high-level width ®| tow | 151 10 ns
External clock input low-level width @] twe 15-1 10 ns
External clock input rise time @] txn 15-1 7 ns
External clock input fall time ®)| txxr 15-1 7 ns

CPU operating frequency - & - 2 125 MHz
CLKOUT output frequency ®| tevx 15-1 80 500 ns
CLKOUT high-lavel width @| ton 15-1 0.5tcvx—10 ns
CLKOUT low-level width s 151 0.5tcvk—10 ns
CLKOUT rise time @] ke 15-1 0.2Voo — 0.7Vop 10 ns
CLKOUT fall time @] tr 15-1 | 0.7Voo — 0.2Vop 10 ns
CLKOUT delay time (from external clock) |@D| toxx 15-1 4 30 ns
PCLKOUT output frequency @] tovex 15-1 ‘ 4tevx 1000 ns
PCLKOUT high-level width @] texn 15-1 | 2tcvx-10 ns
PCLKOUT low-level width @[ texe 15-1 2tev—10 ns
PCLKOUT output rise time @] teer 15-1 | 0.2Vop = 0.7Voo 10 ns
PCKLOUT output fall time @| txe | 15-1 | 0.7Voo — 0.2Voo 10 ns
Input rise timeNets? @] tm | 0.7Voo — 0.2Voo 12 ns
Input fall timgWete 1 @] tr 0.2Voo = 0.7Vop 10 ns
Output rise timeNt*2 @[ tor 0.7Vop — 0.2Vop 12 ns
Output fall timeMete 2 @| tor 0.2Vop —» 0.7Vop 10 ns
RESET setup time (to CLKOUT!) @|tersx| 15-2 30 ns
RESET hold time (from CLKOUT) @ | tkrst|  15-2 15 ns
RESOUT output delay time (from CLKOUTL)  |@3| tokro 16-2 0 40 ns
RESET low-ievel width @)|twrsm| 15-2 Btovk ns
READY setup time (to CLKOUTT) @3 | tsavx | 15-3, etc. 7 ns
READY hold time (from CLKOUTT) @ | tukay | 15-3, efc. 15 ns
BCYST high-level width &) teceon | 15-5, etc. tovi(n+1)-10M 3 ns
BCYST low-level width @ tecact | 15-5, etc. tow=10 ns
BCYST delay time from CLKOUT. @ | tokec | 15-5, etc. 4 35 ns
MRD delay time from CLKOUT @ | towwn | 15-5, etc. 0 40 ns

Notes 1. Except external clock and RESET
2. Except CLKOUT and PCLKOUT
3. nindicates the number of wait clock cycles inserted in the bus cycle. In a co-processor cycle, 1 (=TC cycle)
must be added to n.

Remark The number in the symbol column correspond to the numbers in the timing charts.
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NEC ©PD70236A

LPD70236A-16 (Voo = 3.6 to 4.5 V)

(2/4)
TEST Ta= =40 to +85 °C
PARAMETER SYMBOL | FiG.No. CONDITIONS MIN. MAX. UNIT
MRDV, TORD delay time from address/status output |G| toare | 15~5, etc. 0.5tcvk=15 ns
Data hold time (from MRDT, from IORDT) [G2| two |15-5, etc. 0. ns
Address delay time from CLKOUTL*1  |63| toxa |15-5, etc. 3 - - ns
Data hold time (from RiW.) 6| twewo | 15-5 . 0o ns
Status delay time from CLKOUTL @5| tokst |15-5, etc. 4 35 ns
DSTB! output delay time from CLKOUTT  |88| tokos | 15-5, etc. 5 45 ns
DSTBT output delay time from CLKOUT |G| toxosw | 15-5, etc. 4 40 ns
DSTBL delay time from address/status output (&8 | toaost | 155, etc. 0.5tev-15 ns
DSTB high-level width €9 | tososw | 15-5, efc. 0.5tevk—10 ns
DSTB low-level width tosost. | 156, etc. ‘ tovk(ne+1)—10QNet4 ns
Data hold time (from DSTBT) thosp | 15-5, etc. 0 ns
Data hold time (from address/status change point) |@D| tmasp | 15-5 0 ns
Control 142 dglay time from CLKOUT tokers | 15-21 0 40. ns
Control 243 dglay time from CLKOUT @ | toker2 | 15-5, etc. 0 40 ns
Data setup time (to CLKOUTI) @) tsox |15-5, etc. 10 ns
Data hold time (from CLKOUT!) tiko | 15-5, etc. 10 ns
Output floating time from DSTB. @| towz |15-5, etc. 0 ns
Address/status hold time from MWRT tiwwra | 15-6 0.5tcvie-15 ns
MWR delay time from CLKOUT toxuw | 15-6, efc. 0 _ 40 ns
MWRL, IOWR delay time from address/status output €0 | toaw | 15-6, otc. 0.5tcvx-15 ns
MWR, IOWR low-lavel width @] tww |15-6, etc. tovk(n+1)—1QNote 4 ns
Address/status hold time from DSTBT )| trosha | 156, etc. 0.5tcv-15 ns
Data output delay time from DSTBT 63| toosko | 156, etc. 0.5tovk—15 “ns
Data delay time from address/status output €| toao |15-6, etc. 0.5tcvk-15 ns
Output setting time from DSTBT @/ toz |15-6, etc. ‘ _ 0.5tcvi=15 ns

Notes 1. These specifications apply to the following delay times from the fafling edge of the CLKOUT signal.
(1) Address delay time

(2) BUSLOCK delay time
(3) Delay time of signals below immediately after release of bus hold:
A23-A0, D15-DO, M/IO, BUSST1, BUSSTO, UBE, BCYST, DSTB.
2. Control 1 applies to the MWR and IOWR signals in a DMA cycle.
Control 2 applies to the BUFEN, INTAK and REFRQ setups.

4. nindicates the number of wait clock cycles inserted in the bus cycle. In a co-processor cycle, 1 (=TC cycle)
must be added to n.

®

Remarks 1. The number in the symbol column correspond to the numbers in the timing charts.

2. Regarding the five specifications @tuno, tHan, tHDsD, tHAso, and @ tHko, at ieast one should
be observed.
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NEC uPD70236A

uPD70236A-16 (Voo = 3.6 to 4.5 V) (3/4)
TEST Ta=-40 10 +85 °C
PARAMETER SYMBOL | FiG.No. CONDITIONS MIN. MAX. UNIT
Data output delay time from CLKOUTT | toxo [15-86, etc. 4 40 ns
Float delay time from CLKOUT &)} tx | 15-6, etc. 0 40 ns
iORD delay time from CLKOUT &@| toxr | 15-7 0 40 ns
{OWR delay time from CLKOUT 9| toxw 15-8 0 40 ns
NMI, INTPn (n = 0 to 7), CPBUSY setup time {to CLKOUTY)  [@D)| tsx | 1511 ' 10 | ns
NI, INTPn(n = 0 to 7}, CPBUSY hold time (from CLKOUTY) |@)| tw | 15-11 10 ns
BS8/BS16 setup time (to CLKOUTT) 62| teasx | 15-13 10 ns
BS8/BS16 hold time (from CLKOUTT) 63| txes | 15-13 10 ns
HLDRQ setup time (to CLKOUTT) 63| tswok | 15-14 10 ns
HLDRQ hold time (from CLKOUT?T) €5 tne | 1514 15 ns
HLDAK delay time from CLKOUT?T 68| toxa | 15-14 4 40 ns
HLDAK delay time from output float 62| tora | 1514 0.5tcvx—15 ns
INTPn(n = 0 to 7) low-level width 63| ter. | 15-17 90 ns
TCTLn (n = 0 to 2) setup time (to CLKOUTL) |69 tsex | 15-18 55 ns
TCTLn (n = 0 to 2) hold time (from CLKOUT!) @] thka 15-18 80 ns
TCTLn (n = 0 to 2) high-level width @)| tean [15-18, etc 45 ns
TCTLn (n = 0 to 2) low-level width @| teaL [15-18, etc 45 ns
TOUTn {n =010 2) output delay time (from TCTL(n=0102)l) |G| toeto {15-18, etc 100 ns
TOUTn (n = 0 to 2) output delay time (from CLKOUTY) | @] toxro | 15-18 70 ns
TCLK cycle @®| terc | 15-19 - B0 DC ns
TCLK high-lavel width trxtkn | 15-19 30 ns
TCLK low-level width @t | 15-19 35 ns
TCLK rise time e | 15-19 | o 15 ns
TCLK fall time @] tne | 15-19 15 ns
TCTLn (n = 0 to 2) hold time (from TCLKT) @3 time | 15-19 60 ns
TCTLn (n = 0 to 2) setup time (to TCLKT) - tsak | 15-19 ' 45 ns
TOUTN (n =0 to 2) output delay time (from TCLK)) | @) torro |  15-19 120 ns
RxD setup time (to SCU internal clock!) €] tsnx | 15-20 700 ns
RxD hold time (from SCU internal clockl) [@9| twx | 15-20 700 ns
TxD delay time from TOUT17 €| tomx | 15-20 300 ns
DMAAKn (n = 0 to 3) delay time from CLKOUT?T  [@9)| toxwoa |  15-21 0 40 ns
MRD, IORD! delay time from CLKOUT!  [@){ toxa | 15-21 0 40 ns
MRD, IORDT delay time from CLKOUT! )| toxew | 15-21 0 40 ns
DMAAKn (n = 0 to 3)1 delay time (from {ORDT)  |@ ftomroas] 15-21 0.5tevk—15 ns
10RDL,JOWRL delay time (from DMAAKN (n=0103}) | @|tooarw| 15-21 0.5tovk—15 ns

Remark The number in the symbol column correspond to the numbers in the timing charts.
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NEC uPD70236A

PPD70236A-16 (Voo = 3.6 to 4.5 V)

(4/4)
TEST Ta=-40 to +85 °C
PARAMETER SYMBOL | FIG.No. CONDITIONS MIN. MAX. UNIT
iORDT delay time (from MWRT)
_ —_ @) {owneH|  15-21 0 ns
MRDT delay time (from IOWRT) ]
iORD, MRD low-level width @| tr | 15-21 tov(ne+2)—dQNete 1 ns
IOWR, MWR low-level width (extended write)  |@3 | twwi | 15-21 | Extended write | tovk(n+2)—dQNetst ns
IOWR, MWR low-level width (normai write) 63| twwz | 15-21 Normal write tovi(n+1)—4QNote 1 - ns
TC output delay time (from CLKOUTT) 65 | toxter)  15-22 0 40 ns
TC OFF output delay time (from CLKOUTT) |8 | toxrer| 15-22 0 . 40 ns
TC pull-up delay time (from CLKOUTT)Ne2 |gp) | tokren|  15-22 Rre = 1.1 kQ 0 2tevx-15 ns
TC low-level width 6 | treroe| 1522 tov(n+1)—15%te 1 ns
END setup time (to CLKOUTT) 6| t=x | 1522 15 ns
END low-level width ()| tepenL | 15-22 100 ns
DMARQN (n = 0 to 3) setup time (to CLKOUTT) tsoox |15-22, efc. 15 ns
DMAAKn (n = 0 to 3) delay time from CLKOUT! |(@)| teoa| 1523 0 40 ns
MRD high-leve! width (03| uemrn|  15-5 0.5tcvk-10 ns
Data set time from MRDT {09)|towrnz 15-6, etc. 0.5tevk=15 | ns
Data output delay time from MRD?T {09 tomnro| 15-8, etc. 0.5tcvk=15 ns
Cascade address delay time from CLKOUT toxea [15~15, etc| 3 35 ns
INTAK high-level width twar | 15-16 2.5tevk—-10 ns
PCLKOUT delay time from GLKOUT x| 15-1 .| CLKC =00 15 ns
IOWR, MWR delay time from MRD, TORD4 oaw|  15-21 Normal write tovi=15 ns
Notes 1. n indicates the number of wait clock cycles inserted in the bus cycle.
2. Itis assumed that the TC pin is connected with the pull-up resistor Rrc.
Remark The number in the symbol column correspond to the numbers in the timing charts.
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NEC uPD70236A
" (2) pPD70236A-20 (Voo = 3.6 to 4.5 V) (1/4)
TEST Ta = —~40 to 485 °C

PARAMETER SYMBOL| FIG.No. CONDITIONS MIN. MAX. UNIT
External clock input cycle @] tewx 16-1 31.25 250 ns
External clock input high-level width @)} txn 15-1 8 ns
External clock input low-level width @ twe 15-1 8 ns
External clock input rise time @] tn 15~1. 7 ns
External clock input fall time ®| tr 15-1 7 ns

CPU operating fraquency - fx - 2 16 MHz
CLKOUT output frequency tevk 15-1 62.5 500 ns
CLKOUT high-level width @| taxn 15-1 0.5tevk—10 ns
CLKOUT low-level width et | 151 0.5tcvk~10 ns
CLKOUT rise time @] e 15-1 | 0.2Vop — 0.7Voo 10 ns
CLKOUT fall time G0 15-1 | 0.7Vop — 0.2Voo 10 ns
CLKOUT delay time (from external clock) | D] tox« 15~-1 4 30 ns
PCLKOUT output frequency 2| tovex 15-1 4tcvx 1000 ns
PCLKOUT high-leve! width @3] texn 15-1 2teyx-10 ns
PCLKOUT low-level width 3| texw 151 2teyx—10 ns
PCLKOUT output rise time @B texa 15-1 | 0.2Voo — 0.7Voo 10 ns
PCKLOUT output fall time ©] texr 15-1 0.7Voo -» 0.2Voo 10 ns
Input rise timeMatet @] tm 0.7Voo — 0.2Voo 12 ns
Input fall timghote 1 tr 0.2Vop — 0.7Vop 10 ns
Output rise timeNete2 (9] ton 0.7Voo — 0.2Vop 12 ns
Output fall timeNoe2 @| tor 0.2Voo — 0.7Vop 10 ns
RESET setup time (to CLKOUT!) @D| tersx|  15-2 30 ns
RESET hold time (from CLKOUT!) @/ turst|  15-2 15 ns
RESOUT output delay time (from CLKOUT!) |@3| tokro | 152 0 40 ns
RESET low-level width )| twas| 15-2 Btevk ns
READY setup time (to CLKOUTT) @)| tsevk | 15-3, etc. 7 ns
READY hold time (from CLKOUTT) 0| tikay | 15-3, efc. 15 ns
BCYST high-level width @D\ tacecn | 15-5, etc. tovk(n+1)—1QNete3 ns
BCYST low-level width @] tecscu | 15-5, stc. tevk=10 ns
BCYST delay time from CLKOUT{ @} toxsc | 15-5, etc. 4 35 ns
MRD delay time from CLKOUT @ | toxmr | 15-5, etc. 0 40 ns

Notes 1. Except external clock and RESET
2. Except CLKOUT and PCLKOUT
3. nindicates the number of wait clock cycles inserted in the bus cycle. In a co-processor cycle, 1 (=TC cycle)

must be added to n.

Remark The number in the symbol column correspond to the numbers in the timing charts.
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NEC uPD70236A

LPD70236A-20 (Voo = 3.6 to 4.5 V)

(2/4)
TEST Ta=-40to +85 °C
PARAMETER SYMBOL | FIG.No. CONDITIONS MIN. MAX. UNIT
MRD., IORD! delay time from address/status output |69 | toare | 15-5, etc. 0.5tevx-15 ns
Data hold time (from MRDT, from IORDT) (@2 | two |15-5, etc. () ns
Address dalay time from CLKQUT | Note 1 63| toxa [15-5, etc. 3 35 ns
Data hold time (from R/W) 63| twwn | 15-5 0 ns
Status delay time from CLKOUT! @5 | toxsr |15-5, efc. 4 35 ns
DSTB! output delay time from CLKOUT?T 66 | toxos | 15-5, etc. 5 45 ns
DSTBT output delay time from CLKOUT 67 | toxosu | 15-5, ete. 4 40 ns
DSTB! delay time from address/status output |88 | toapst | 15-5, etc. 0.5tevi—15 ns
DSTB high-level width @9 | tososn | 15-5, etc. 0.5tcvk~10 ns
DSTE low-level width @ | tosost | 15—, etc. tovi(n+1)—10Note 4 ns
Data hold time {from DSTBT) twoso | 15-5, etc. 0 ns
Data hold time (from address/status change point) |@ | traso | 15-5 0 ns
Control %2 dglay time from CLKOUT @ |tokem | 15-21 0 40 ns
Control 2Nt*3 delay time from CLKOUT toxetz2 | 155, etc. 0 40 ns
Data setup time (to CLKOUTJ) @| tsok |15-5, etc. 10 ns
Data hold time (from CLKOUT.) tio | 15-5, etc. 10 ns
Output floating time from DSTBL @ | txz |15-5, etc. ] ns
Address/status hold time from MWRT tuwna | 15-6 0.5tovk-15 ns
MWR delay time from CLKOUT toxuw | 15-6, etc. 0 40 ns
MWRL, IOWRL delay time from address/status output |G | toaws. | 156, etc. 0.5tck—15 ns
MWR, IOWR low-level width @) | tww |15-6, etc. tovi(n+1)—1QNste s ns
Address/status hold time from DSTBT € | tiosma | 15-8, etc. 0.5tcve=15 ns
Data output delay time from DSTBT & | tooswo | 15-8, etc. 0.5tcvk—15 ns
Data delay time from address/status output |69 | toao |15-8, etc. 0.5tecvk—15 ns
Output setting time from DSTBT €| toz |15~8, etc. 0.5tcvk—15 ns

Notes 1. These specifications apply to the following delay times from the falling edge of the CLKOUT signal.
(1) Address delay time

(2) BUSLOCK delay time

(3) Delay time of signals below immediately after release of bus hold:
A23-A0, D15-DO, M/IO, BUSST1, BUSSTO, UBE, BCYST, DSTB.
2. Control 1 applies to the MWR and IOWR signals in a DMA cycle.
Control 2 applies to the BUFEN, INTAK and REFRQ setups.

4. nindicates the number of wait clock cycles inserted in the bus cycle. In a co-processor cycle, 1 (=TC cycle)
must be added to n.

w

Remarks 1. The number in the symbol column correspond to the numbers in the timing charts.

2. Regarding the five specifications @tnno, tHnwo. tHosp, tHAso, and @ tHko, at least one should
be observed.
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NEC uPD70236A
HPD70236A-20 (Voo = 3.6 to 4.5 V) ' (3/4)
TEST Ta=—40 10 +85 °C
PARAMETER SYMBOL | FIGNO. | onDITIONS e — UNIT
Data outptt delay time from CLKOUTT 69| toxo {156, etc. 4 40 ns
Float delay time from CLKOUT 6D tx |[15-6, etc. 0 40 ns
iORD delay time from CLKOUT @®)| ok | 15-7 0 40 ns
IOWR delay time from CLKOUT 69| toxw | 15-8 Y 40 ns
NMI, INTPn {n = 010 7), CPBUSY sefup time (to CLKOUTY)  |@)] tsk | 15-11 10 ns
NI, INTPn{n = 0 to 7), CPBUSY hold time (from CLKOUTY) €| b | 15-11 10 ns
BS8/BS16 setup time (to CLKOUTT) €2| tsssk | 15-13 10 ns
BS8/BS16 hold time (from CLKOUTT) 63| twkes | 15-13 10 ns
HLDRQ setup time (to CLKOUTT) 63| towok | 15-14 10 ns
HLDRQ hold time (from CLKOUTT) €3 twno | 15-14 15 ns
HLDAK delay time from CLKOUT? 66| toiwa | 15-14 4 40 ns
HLDAK delay time from output float €| torn | 1514 0.5tcvw-15 ns
INTPn(n = 0 to 7) low-level width €| ter. | 15-17 90 ns
TCTLn (n = 0 to 2) setup time (to CLKOUTY) 69| tsax 15-18 55 ns
TCTLn (n = 0 to 2) hold time (from CLKOUTY) || twe | 15-18 90 ns
TCTLn (n = 0 to 2) high-level width | taen [15-1 8, etc, 45 ns
TCTLn (n = 0 to 2) low-level width @)| teaL [15-18, etc) 45 ns
TOUTN (n =010 2) output delay time (rom TCTLa (n=0002)) | @] toaro [15-18, etc, 100 ns
TOUT (n = 0o 2) output delay time (from CLKOUTY) @] toxro | 15-18 70 ns
TCLK cycle B tor | 15-19 62.5 DC ns
TCLK high-level width @®| treren | 15—19 25 ns
TCLK low-level width @| tnen | 15-19 30 ns
TCLK rise time @ twr | 15-19 15 ns
TCLK fall time @| tre | 15-19 15 ns
TCTLn (n = 0 to 2) hold time (from TCLKT)  |@| tirka | 15-19 60 ns
TCTLn (n = 0 to 2) setup time (to TCLKT) @) tsorx | 15-19 45 ns
TOUTN (n = 0 to 2) output delay time (from TCLKJ) @) torkro | 15-19 120 ns
RxD setup time (to SCU internal clock!) @) tsnx 15-20 700 ns
RxD hold time (from SCU internal clockd)  |€9] tuax | 15-20 700 ns
TxD delay time from TOUT1T ®| orx | 15-20 300 ns
DMAAKN (n = 0 to 3) delay time from CLKOUTT |89 toxuoa | 15-21 0 40 ns
MRD, TORD. delay time from CLKOUT) |8 toxm. | 15-21 0 40 ns
MRD, IORDT delay time from CLKOUT.  |€9] toxau | 15-21 0 40 ns
DMAAKn (n = 0 to 3)7 delay time (from IORDT) | ®jtorwoas] 1521 0.5tcvk—15 ns
IORD4,JOWR! delay time (from DMAAKn (n=0to3)}) |90} tooarw| 15-21 0.5tcve—15 ns

Remark The number in the symbol column correspond to the numbers in the timing charts.
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NEC ©PD70236A

HPD70236A-20 (Voo = 3.6 to 4.5 V)

(4/4)
TEST Ta=-40to +85 °C
PARAMETER SYMBOL | FiG.No. CONDITIONS MIN MAX. UNIT
IORDT delay time (from MWRT)
- - € [townan| 15-21 0 ns
MRDT delay time (from IOWRT)
iORD, MRD low-level width @| t= | 15-21 tovi(n+2)=gQNote 1 ns
IOWR, MWR low-level width {extended write) |63 [ twwr | 15-21 Extended write | tovk(n+2)—4QNete1 ns
IOWR, MWR low-level width (normal write) |63 | twwz | 15-21 Normal write | tovk(n+1)—40Natet ns
TC output delay time (from CLKOUTT) €5 |t | 1522 0 40 ns
TC OFF output delay time (from CLKOUTT) |€9 | toxrer| 15-22 0 40 ns
TC pull-up delay time (from CLKOUTTNete2 167 | toxtoH|  15-22 Rre = 1.1 kQ 0 2tevk-15 ns
TC low-level width €| trere|  15-22 tevk(n+1)—15Nete 1 ns
END setup time (to CLKOUTT) €| tseox | 15-22 15 ns
END low-level width {0/ teoenL|  15-22 100 ns
DMARQN (n = 0 to 3) setup time (to CLKOUTT) || tspak {15-22, etc 15 ns
DMAAKN (n = 0 to 3) delay time from CLKOUT! |(@)| oeoa| 15-23 0 40 ns
MRD high-level width 03| turnrn|  15-5 0.5tevk—10 ns
Data set time from MRDT towrnz 15-6, etc. 0.5tevx~15 ns
Data output detay time from MRDT @ tomrHD| 15--8, ete. 0.5tcvk—15 ns
Cascade address delay time from CLKOUT | (09| tokea [15-15, etc, 3 35 ns
INTAK high-level width twar | 15-16 2.5tevk=10 ns
PCLKOUT delay time from CLKOUT toe | 15-1 CLKC = 00 4 £5 ns
IOWR, MWR. delay time from MAD, IORD. torw | 15-21 Normal write tek—15 ns
Notes 1. nindicates the number of wait clock cycles inserted in the bus cycle.
2. Itis assumed that the TC pin is connected with the pull-up resistor Rrc.
Rerﬁark The number in the symbol column correspond to the numbers in the timing charts.
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NEC uPD70236A

AC Test Input Waveform (Except X1)

0.8 Veo
0.7 Voo > Test < 0.7 Voo
02V - points 0.2 Voo

04V

AC Test Input Waveform (X1)

Voo
0.8 Voo > Test <: 0.8 Voo
0.2 Voo points 0.2 Voo

ov

AC Test Output Test Points

0.7 Voo > Test < 0.7 Voo
0.2 Voo points 0.2 Voo

L.oad Conditions

CL=100pF
- 1

Caution if the load capacitance exceeds 100 pF due to the construction of the circuit, the load capacitance of
this device should be reduced to 100 pF or less by insertion of a buffer, etc.
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NEC uPD70236A

15.3 SPECIFICATIONS WHEN Voo = 2.7 TO 3.6 V

Absolute Maximum Ratings (Ta = 25 °C)

PARAMETER SYMBOL TEST CONDITIONS RATING UNIT
Supply voltage Voo -0.510 +7.0 v
Input voltage Vi Except X1, Voo =2.7t0 3.6 V -0.5 to Voo +0.3 \
Clock input voitage Vk X1,Vop=27t036V -0.5 to Voo +1.0 \
Output short current los 50 mA
Output voltage Vo Voo=2.7t03.6V -0.5 to Voo +0.3 \
Operating ambient temperaturs Ta -40 to +85 °C
Storage temperature Tug -65 to +150 °C

Cautions 1. Do not connect output pin (or O pin) of IC product directly to other output pins, Voo, Vcc or GND.
Open drain output pins or open collector output pins, however, can be connected each other. Output
pins having high Impedance capabllity can be also connected each other in an external circult
designed the timing to prevent output conflict.

2. Exposure to Absolute Maximum Ratings for extended periods may affect device reliabllity; exceed-
ing the ratings could cause permanent damage. The parameters apply independently.
The device should be operated within the limits specified under DC and AC Characteristics.
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NEC uPD70236A

DC Characteristics (Ta = - 40 to +85 °C, Voo = 2.7 to 3.6 V)

PARAMETER SYMBOL TEST CONDITIONS MIN. TYP. MAX. UNIT
Except RESET 0.7 Voo Voo+0.3 v
Input voltage, high VH
RESET 0.8 Voo Voo+0.3 v
Except RESET , -0.5 0.2 Voo v
Input voltage, low Vi — .
RESET -0.5 0.2 Voo \'%
Clock input voltage, high Vir X2, X1 0.8 Voo Voo+0.5 v
Clock input voltage, low Vi X2, X1 -0.5 0.14 Voo \
lon=-2.5 mA 0.7 Voo \'
Output voltage, high VoH
lon=—100 A Voo—0.4 \Y
Output voltage, low Vou loL = 2.5 MA 0.4 v
Input leak current, high bm Vi= Voo 10 HA
input leak current, low I Vi=0V -10 HA
Output leak current, high low Vo= Voo 10 HA
Output leak current, low hot Vo=0V -10 HA
High-level latch leakage
lun Vi=25V 0 -200 pA
current -
Low-levellatch leakage cur-
[1T Vi=0.8V 0 200 -pA
rent
Latch inversion current
Iw 200 HA
(L-H)
Latch inversion current
I -200 nA
H-L)
In operation (fx = 2 to 10 MHz) 2.2x+ 2 4fx+ 5 mA
* Supply currentte Ioo HALT (fx= 2 to 10 MHz) 0.035fx+ 0.2| 0.35fx+1.5 mA
STOP 3.0 100 pA

Note Setting condition : The CPU clock is used for the TCLKO to TCLK2 with refreshing enabled.
The units of the constants 2.2, 4, 0.035 and 0.35 are mA/MHz.

Remark The TYP. values are the reference values when Ta = 25 °C and Voo = 3.0 V.

Capacitance (Ta =25 °C, Voo =0 V)

PARAMETER SYMBOL TEST CONDITIONS MIN. TYP. MAX. UNIT
Input capacitance Ci 15 pF
fe=1MHz
| .
nput output capacitance Co Unmeasured pins returned to 0 V. 15 PF
Output capacitance Co 15 pF
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NEC UPD70236A

Recommended Oscillator Circuit
(a) Ceramic resonator connection (Ta = —40 to +85 °C, Voo = 2.8 to 3.6 V)

OSCILLATOR RECOMMENDED CONSTANT
MANUFACTURER FREQUENCY PRODUCT NAME
frx [MHz) C1 [pF] C2 [pF] Rd [Q)
Murata Mfg. Co., Ltd. 20 CSA20.00MXZ040 - 5 33

Cautions 1. The oscillation circuit should be located as close as possible to the X1 and X2 pins.
2. No other signal lines should cross the shaded area.
3. Sufficient evaluation is required for matching between the tPD70236A and the resonator.

(b) Crystal resonator connection (Ta = —40 to +85 °C, Voo = 2.7 to 3.6 V) : Recommended conditions of
oscillation with basic wave

RECOMMENDED CONSTANT
MANUFACTURER | OSCILLATOR FREQUENCY PRODUCT NAME
P [MHz] C1 [pF] C2 [pF]
20 10 10
Kinseki, Ltd. HC-49/U
16 20 20

Cautions 1. The oscillation circuit should be located as close as possible to the X1 and X2 pins.
2. No other signal lines should cross the shaded area.
3. Sufficient evaluation is required for matching between the pPD70236A and the resonator.

(c) External clock input

|x1 x2| X1 le

'_—DO—‘ o ’en
AN "

High-Speed CMOS
Inverter T~ High-Speed CMOS
Inverter

External Clock External Clock

Cautions 1. The high-speed CMOS inverter should be located as close as possible to the X1 and X2 pins.
2. Ensurethat matching between the |LIPD70236A and the high-speed CMOS inverter is fully evaluated.
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NEC

LPD70236A

AC Characteristics (Voo = 2.7 to 3.6 V, Output pin load capacitance : C. = 100 pF)

(1) pPD70236A-16 (Voo = 2.7 to 3.6 V)

(1/4)
TEST Ta = —40 to +85 °C

PARAMETER SYMBOL | FIG.No. CONDITIONS MIN. MAX. UNIT
External clock input cycle @ towx 15-1 62.5 250 ns
External clock input high-level width @] bt 15~1 20 ns
External clock input low-level width ®| 15-1 20 ns
External clock input rise time @ txr 151 10 ns
External clock input fali time ®| txe | 151 10 ns

CPU operating frequency -] & - 2 8 MHz
CLKOUT output frequency ®| terx 15-1 125 500 ns
CLKOUT high-level width @] trrn 15-1 0.5tcvk-20 ns
CLKOUT low-leve! width kKL 15—1 0.5tcvk—20 ns
CLKOUT rise time ®| txm 15-1 0.2Vop — 0.7Vop 20 ns
CLKOUT fall time tkr 15-1 0.7Voo — 0.2Voo 20 ns
CLKOUT delay time (from external clock) |(D| toxx 151 5 50 ns
PCLKOUT output frequency @21 tevex 15-1 4tcvx 1000 ns
PCLKOUT high-level width 3| texn 15-1 2tcyx—-20 ns
PCLKOUT low-level width @) texe 15-1 2tox—20 ns
PCLKOUT output rise time 5| texr 151 0.2Voo —0.7Vop 20 ns
PCKLOUT outputfall time d®| texr 15-1 | 0.7Voo — 0.2Voo 20 ns
input rise timeMste ! @ te 0.7Vop — 0.2Voo 15 ns
input fall timgNete1 @@ tr 0.2Voo — 0.7Vop 10 ns
Output rise time"et*2 tor 0.7Voo — 0.2Voo 15 ns
Output fall timeNet2 @] tor 0.2Vop - 0.7Voo 10 ns
RESET setup time (to CLKOUTL) @) tsrex | 15-2 30 ns
RESET hold time (from CLKOUTY) ED| tikrsT|  15-2 15 ns
RESOUT output delay time (from CLKOUT)) |3 tokro | 15-2 0 60 ns
RESET low-level width @|twrst| 15-2 Btovk ns
READY setup time (to CLKOUTT) @5 tsavk | 15-3, efc. 10 ns
READY hold time (from CLKOUTT) @9 tukmy | 15-3, etc. 20 ns
BCYST high-level width @)/ tacecn | 15-5, etc. tevk(n+1)—1 543 ns
BCYST low-level width @9 | teceer | 15-5, etc. tevk—15 ns
BCYST delay time from CLKOUTL @| toxec | 15-5, etc. 5 40 ns
MRD delay time from CLKOUT @301 tokma | 15-5, etc. 0 60 ns

Notes 1. Except external clock and RESET
2. Except CLKOUT and PCLKOUT
3. nindicates the number of wait clock cycles inserted in the bus cycle. In a co-processor cycle, 1 (=TC cycle)

must be added to n.

Remark The number in the symbol column correspond to the numbers in the timing charts.
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NEC uPD70236A

HPD70236A-16 (Voo = 2.7 to 3.6 V)

(2/4)
TEST Ta=-40 to 485 °C

PARAMETER SYMBOL | FIGNo. | conpiTions v ey VAX. UNIT
MRO!, IORD! delay time from addressistatus output | &3 toare | 15-5, etc. 0.5tcvk—20 ns
Data hold time (from MRDT, from IORDT) |@| two |15-5, etc. 0 ns
Address delay time from CLKOUT{Nete 1 )| toxa |15-5, etc. 4 45 ns
Data hold time (from RAWL) 6| tewo | 15-5 0 ns

Status delay time from GLKOUT. &/ tokst | 15-5, etc. 5 45 ns
DSTB! output delay time from CLKOUTT  |68| toros | 15-5, etc. 5 60 ns
DSTBT output delay time from CLKOUT | 63| tokosw | 15-5, etc. 5 50 ns
DSTBL delay time from address/status output | 63| toaos.. | 15-5, ete. 0.5tcv—20 ns
DSTB high-level width @3] tososw | 15-5, etc. 0.5tovc—15 ns
DSTB low-level width @) tosost | 15-6, etc. tovk(n+1)—15Nae 4 ns
Data hold time (from DSTB1) @] thoso | 15-5, etc. 0 ns
Data hold time (from address/status change point) | @| thaso 15-5 0 ns
Control 182 delay time from CLKOUT @|toxers | 15-21 0 60. ns
Control 2% 3 dglay time from CLKOUT tokct2 | 15-5, etc. 0 60 ns
Data setup time (to CLKOUTY) ®| tsox [15-5, etc. ' 10 ns
Data hold time (from CLKOUTJ) @| tvo [15-5, etc. 10 ns
Output fioating time from DSTBL @| oz [15-5, efc. 0 ns
Address/status hold time from MWRT @ |tmwea|  15-6 0.5tcvx—20 ns
MWR delay time from CLKOUT @) torw | 15-6, etc. 0 60 ns
MWRL, [OWR delay time from address/status output | @| toaw. | 15-6, etc. 0.5tovk-20 ns
MWR, IOWR low-level width @] tww |15-6, etc. tovk(n+1)—15Nete s ns
Address/status hold time from DSTBT €| tosva | 15-6, etc. 0.5tcvk—20 ns
Data output delay time from DSTB1 63| toosko | 15-6, etc. 0.5tcvk—20 ns
Data delay time from addrass/status output 3| toan {15-6, etc. 0.5tcv—20 | ns
Output setting time from DSTBT | toz [15-6, etc. 0.5tcvi—20 ns

Notes 1. These specifications apply to the foltowing delay times from the falling edge of the CLKOUT signal.
(1) Address delay time
(2) BUSLOCK delay time
(3) Delay time of signals below immediately after release of bus hold:
A23-A0, D15-DO, M/IO, BUSST1, BUSSTO, UBE, BCYST, DSTE.
2. Control 1 applies to the MWR and IOWR signals in a DMA cycle.
Control 2 applies to the BUFEN, INTAK and REFRQ setups.

4. nindicates the number of wait clock cycles inserted in the bus cycle. Ina co-processor cycle, 1 (=TC cycle)
must be added to n.

L

Remarks 1. The number in the symbol column correspond to the numbers in the timing charts.

2. Regarding the five specifications@tnno, tHnwo,tHDso, tHASD, and @ thko, at least one should
be observed. '
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NEC

LPD70236A

pHPD70236A-16 (Voo = 2.7 to 3.6 V)

(3/4)

TEST Ta=-4010 +85 °C
PARAMETER SYMBOL | FiG.No. CONDITIONS MIN. MAX. UNIT
Data output delay time from CLKOUTT )| toxo | 15-8, etc. 5 60 ns
" Float delay time from CLKOUT &) tex |15-8, etc. 0 60 ns
IORD delay time from CLKOUT @] toer | 15-7 0 60 ns
IOWR delay time from CLKOUT €| tokw | 15-8 0 60 ns
NI, INTPn (n = 0 to 7), CPBUSY setup fime (to CLKOUTY)  [&D] ts 15-11 10 ns
NMi, INTPa(n = 0 to 7), CPBUSY hold time (from CLKOUTY} @3] b 15-11 5 ns
BS8/BS16 setup time (to CLKOUTT) €2 tsesk | 15-13 5 ns
BS8/BS16 hold time (from CLKOUTT) €3] tikes | 15-13 5 ns
HLDRQ setup time (to CLKOUTT) 63| tswok | 15-14 5 ns
HLDRQ hold time (from CLKOUTT) €5| tikwa | 15-14 20 ns
HLDAK delay time from CLKOUTT €6 torkma | 15-14 5 45 ns
HLDAK delay time from output float €| tora | 15-14 0.5tcvk—20 ns
INTPn(n = 0 to 7) low-leve! width 63| ter. | 15-17 100 ns
TCTLn (n = 0 to 2) setup time (to CLKOUTY) |€9| tssx 15-18 100 ns
TCTLn (n = 0 to 2) hold time (from CLKOUTL) | @)| trke 15-18 100 ns
TCTLn (n = 0 to 2) high-level width @D| tesn [15-18, etc. 50 ns
TCTLn (n = 0 to 2) low-level width @| tea. {15-18, etc, 50 ns
TOUTn (n = 0 o 2) output delay time (rom TCTLn (n=0t0 2} | @D| tato {15~18, etc. 120 ns
TOUTA (n = 0 to 2) output delay time {from CLKOUT)  {@@)| toxto | 15-18 100 ns
TCLK cycle @| ter | 15-19 125 DC ns
TCLK high-leve! width G|tk | 15-19 30 ns
TCLK low-level width @|texe | 15-19 45 ns
TCLK rise time tem | 15-19 15 ns
TCLK fall time | tee | 15-19 15 ns
TCTLn (n =0 to 2) hold time (from TCLKT) |@D| tvwa | 15-19 100 ns
TCTLn (n = 0 to 2) setup time (to TCLKT) tsatk | 15-19 50 ns
TOUTR (n =0 to 2) output delay time (from TCLKJ) [ @D|tonco | 15-19 150 ns
RxD setup time (to SCU internal clockl) @] tsax | 15-20 100 ns
RxD hold time (from SCU internal clock!) |@)]| tamx | 15-20 100 ns
TxD delay time from TOUT1T @] torx | 15-20 500 ns
DMAAKN (n = 0 to 3) delay time from CLKOUTT | @) tokupa |  15-21 0 60 ns
MRD, TORD. delay time from CLKOUT! | @] toxm. | 15-21 0 60 ns
MRD, IORDT delay time from CLKOUTL | @9)| toxan | 15-21 0 60 ns
DMAAKn (n = 0 1o 3)T dolay time (from [ORDT) @9 |torvpan|  15-21 0.5tcvk—20 ns
IORDY,IOWR delay time (from DMAAKn (n =010 3)})  |{@|tooarw| 15-21 0.5tcvk—20 ns

Remark The number in the symbol column correspond to the numbers in the timing charts.
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NEC uPD70236A

HPD70236A-16 (Voo = 2.7 to 3.6 V)

(4/4)
TEST Ta=—40to +85 °C
PARAMETER SYMBOL | FIG.No. CONDITIONS MIN. MAX. UNIT

iORDT delay time (from MWRT)

__ - 6D {ownmn| 15-21 0 ns
MRDT delay time (from IOWRT)

IORD, MRD low-level width €| tn | 15-21 tovk(n+2)-—GONots 1 ns
IOWR, MWR low-level width (extended write) @3 | twwi | 15-21 | Extended write | tovi(n+2)-60Nett ns
IOWR, MWR low-level width (normal write) |63 | twwz | 15-21 Normal write | tevk(n+1)—60Nets 1 ns
TC output delay time (from CLKOUTT) € | toxreL|  15-22 0 60 ns
TC OFF output delay time (from CLKOUT?T) |68 | toxrer| 15-22 0 60 ns
TC pull-up delay time (from CLKOUTT)Nete2 | | toxron|  15-22 Rrc = 2.2 kQ Y 2tevk—20 ns
TC low-level width €8 | treto| 15-22 tovk(na+1)—25Nste 1 ns
END setup time (to CLKOUT?) 69| tseox | 15-22 20 ns
END low-level width 00| teveor| 15-22 100 ns
DMARQN {n = 0 fo 3) setup time (to CLKOUTT) tspak 115-22, efc. 20 ns
DMAAKN (n = 0 to 3) delay time from CLKOUTS (09| toeoa|  15-23 0 60 ns
MRD high-level width 03| tuamrn|  15-5 0.5tcvk—15 ns
Data set time from MADT tomRHLZ 15-6, etc. 0.5teve-20 | ns
Data output delay time from MRDT {09 | tomnro| 15-6, etc. 0.5tcvk~20 ns
Cascade address delay time from CLKOUT toxea [15-15, etc. 4 45 ns
INTAK high-level width tase | 15-16 2.5tovk—15 ns
PGLKOUT delay time from CLKOUT tokek | 15-1 .| CLKC =00 5 ns
IOWR, MWR{ delay time from MRD, JORD4 toAw|  15-21 Normal write tev—20 ns

Notes 1. nindicates the number of wait clock cycles inserted in the bus cycle.
2, ltis assumed that the TC pin is connected with the pull-up resistor Rrc.
Remark The number in the symbo! column correspond to the numbers in the timing charts.
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NEC

yPD70236A

(2) WPD70236A-20 (Voo = 2.7 to 3.6 V)

(1/4)

TEST Ta =-40to +85 °C
PARAMETER SYMBOL | FiG.No. CONDITIONS MIN. MAX. UNIT
External clock input cycle @] towx 15-1 50 250 ns
External clock input high-level width @| o 15-1 15 ns
External clock input low-level width @[ 15-1 15 ns
External clock input rise time @] txr 15-1 10 ns
External clock input fall time ®] ke | 15-1 10 ns
CPU operating frequency N - 2 10 MHz
CLKOUT output frequency ®] tovx 151 100 500 ns
CLKOUT high-level width @] tow 15-1 0.5tcvk—20 ns
CLKOUT low-level width tricw 151 0.5tcvk—20 ns
CLKOUT rise time kR 15-1 0.2Vbo — 0.7Vop 20 ns
CLKOUT fall time «r 15-1 0.7Voo - 0.2Voo 20 ns
CLKOUT delay time (from external clock) |@dD| toxx 15-1 5 50 ns
PCLKOUT output fraquency @| tevex | 15-1 4tevx 1000 ns
PCLKOUT high-level width 3| texn 151 2tcvx—20 ns
PCLKOUT low-level width @| tex. | 15-1 2tevx-20 ns
PCLKOUT output rise time )| texn 15-1 0.2Vop - 0.7Vop 20 ns
PCKLOUT output fali time (0| texr 15-1 0.7Voo — 0.2Voo 20 ns
input rise timeh='e! @ tw 0.7Voo — 0.2Voo 15 ns
Input fall timgWate tF 0.2Voo — 0.7Vop 10 ns
Output rise timeN*2 tor 0.7Voo — 0.2Vop 15 ns
Output fall timeMete G| tor 0.2Vop — 0.7Vop 10 ns
RESET setup tims (to CLKOUT!) @D tsrem | 15-2 30 ns
RESET hold time (from CLKOUT!) | tursr|  15-2 15 ns
RESOUT output delay time (from CLKOUT!) |@3] toxro 15-2 Y 60 ns
RESET low-level width @)|twrs| 15-2 6tovk ns
READY setup time (to CLKOUTT) @) tsavk | 15-3, otc. 10 ns
READY hold time (from CLKOUTT) 69| taxay | 15-3, etc. 20 ns
BCYST high-level width @ tecac | 15-5, etc. tork(n+1)—1 5N ns
BCYST low-level width @B tecac | 15-5, etc. tovk=15 ns
BCYST delay time from CLKOUT! @9| toxac | 15-5, etc. 5 40 ns
MRD delay time from GLKOUT @) | tokmr | 15-5, etc. 0 60 ns

Notes 1. Except external clock and RESET
2. Except CLKOUT and PCLKOUT
3. nindicates the number of wait clock cycles inserted in the bus cycle. In a co-processor cycle, 1 (=TC cycle)

must be added to n.

Remark The number in the symbol column correspond to the numbers in the timing charts.
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NEC uPD70236A

HPD70236A-20 (Voo = 2.7 to 3.6 V)

(2/4)
TEST Ta=-40to +85 °C
PARAMETER SYMBOL | FIG.No. CONDITIONS MIN. MAX. UNIT
MRD., TORD! delay time from addressistatus output | &)| toare. | 15-5, etc. 0.5tcvk—20 ns
Data hold time (from MRDT, from iORDT) |G| two |15-5, etc. 0 ns
Address delay time from CLKOUT | Note 1 83| o [15-5, etc. 4 45 ns
Data hold time (from RAWL) @) tirwo | 155 0 ns
Status delay time from CLKOUT! 65| tokst | 15-5, etc. 5 45 ns
DSTB. output delay time from CLKOUTT 68| toxos |15-5, etc. 5 60 ns
DSTB? output delay time from CLKOUT 69| toxosH | 15-5, etc. 5 50 ns
DSTBL delay time from address/status output | 8] toaos | 155, etc. 0.5tevk—20 ns
DSTB high-level width 9| tososk | 15-5, ete. 0.5tovk—15 ns
DSTB low-leve! width tosost | 156, etc. tovk(n+1)—15Nete ¢ ns
Data hold time (from DSTBT) troso | 155, ete. 0 ns
Data hold time (from address/status changs point) @) trasp 15-5 0 ns
Control 1%*2 delay time from CLKOUT @3 toxers | 15-21 0 60 ns
Control 243 dglay time from CLKOUT @ toxer2 | 15-5, ete. 0 60 ns
Data setup time {to CLKOUT.) @)| tsok |15-5, ete. 10 ns
Data hold time (from CLKOUT) @) two |15-5, etc. 10 ns
Output fioating time from DSTB. @| trz [15-5, etc. 0 ns
Address/status hold time from MWRT tivwia | 15-6 0.5tcvk—20 ns
MWR delay time from CLKOUT @ | toxww | 15-6, etc.. 0 60 ns
MWRL, OWRL delay time from address/status output | @ | toaw. | 15-6, etc. 0.5tcvk~20 ns
MWR, IOWR low-level width E)| tww | 15-86, etc. tevk(n+1)—15Note 4 ns
Address/status hold time from DSTBT €| thosha | 15-6, etc. 0.5tevk—20 ns
Data output delay time from DSTBT 63| toosko | 15-6, ete. 0.5tcvk~20 ns
Data delay time from address/status output | 3| toso |15-6, etc. 0.5tcv—20 ns
Output setting time from DSTBT @| toz [15-8, etc. 0.5tcvk—20 ns

* Notes 1. These specifications apply to the following delay times from the falling edge of the CLKOUT signal.
(1) Address delay time
(2) BUSLOCK delay time
(3) Delay time of signals below immediately after release of bus hold:
A23-A0, D15-DO, M/IO, BUSST1, BUSSTO, UBE, BCYST, DSTB.
2. Control 1 applies to the MWR and IOWR signals in a DMA cycle.
Control 2 applies to the BUFEN, INTAK and REFRQ setups.

4. nindicates the number of wait clock cycles inserted in the bus cycle. In a co-processor cycle, 1 (=TC cycle)
must be added to n.

@

Remarks 1. The number in the symbol column correspond to the numbers in the timing charts.

2. Regarding the five specifications @ tHRD, tHRwo, tHDsD, tHAso and tHKD, at least one should

be observed.
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NEC uPD70236A

uPD70236A-20 (Voo = 2.7 to 3.6 V) (3/4)
TEST Ta=-4010 +85 °C
PARAMETER SYMBOL | FIGNO. | oyror e N v UNIT
Data output delay time from CLKOUTT | toxo |15-8, etc. 5 60 ns
Float delay time from CLKOUT ]@ tx [ 15-6, etc. 0 60 ns
iORD delay time from CLKOUT | toxe | 15-7 0 60 ns
[OWR delay time from CLKOUT 69| xw | 15-8 0o - 60 ns
R, INTPA {n = 0 to 7), CPBUSY setup time (o CLKOUTY)  |@®] tex | 15-11 10 ns
Wi, INTPn(n = 0 to 7), CPBUSY hold time (from CLKOUTY) |69 | twa | 15-11 15 ns
BS8/BS16 setup time (to CLKOUTT) 62| tsesk | 1513 15 ns
BS8/BS16 hold time {from CLKOUTT) 63| thes | 15-18 15 | ns
HLDRQ setup time (to CLKOUTT) 63! tenox | 1514 16 ns
HLDRQ hold time (from CLKOUTT) 65| tra | 15-14 20 ns
HLDAK delay time from CLKOUT? 66| toxia | 15-14 5 45 ns
HLDAK delay time from output float 67| torma | 15-14 0.5tevk—-20 ns
INTPn(n = 0 to 7) low-level width 63| ter. | 15-17 100 ns
TCTLn (n = 0 to 2) setup time (to CLKOUT!) €3] tsak | 15-18 100 ns
TCTLn (n = 0 to 2) hold time (from CLKOUT!)  |@)| twka | 15-18 100 ns
TCTLn (n = 0 to 2) high-level width @] taan [15~18, etc, 50 ns
TCTLn (n = 0 to 2) low-level width | teoL [15-18, etc, 50 ns
TOUTR {0 = 010 2) output defay time (fom TCTLA (n=0to 2)  |@D| toato [15-18, et 120 ns
TOUTn (n = 0 to 2) output delay time (from CLKOUTY) @] tokro | 15-18 100 ns
TGLK cycle @ torw | 15-19 100 DC ns
TCLK high-level width 0| treren | 15-19 30 ns
TCLK low-level width @| tnewe | 15-19 45 ns
TCLK rise time tm | 15-19 15 ns
TCLK fall time @| tee | 15-19 15 ns
TCTLn (n = 0 to 2) hold time (from TCLK™) thka | 15-19 100 ns
TCTLn (n = 0 to 2) setup time (to TCLKT) | tsarx | 15-19 50 ns
TOUTn {n = 0 to 2) output delay time (from TCLKL) l@ torxro | 15-19 150 ns
RxD setup time (1o SCU internal clock) (@] tsx | 15-20 1000 ns
RxD hold time (from SCU internal clockl) l@ thrx | 15-20 1000 ns
TxD delay time from TOUT1T 18] o | 15-20 500 ns
DMARKR (n = 0 to 3) delay ime from CLKOUT? (@) toweoa |  15-21 0 60 ns
'MRD, TORD! delay time from CLKOUT! (@] toxa [ 15-21 0 60 ns
‘MRD, TORDT delay time from CLKOUT! (€| tokan | 15-21 0 60 ns
DMAAKR (n = 0 to 3)T dolay time (from [ORDT) €9 [torvoan|  15-21 0.5tevi—-20 ns
ORD.,/OWR. delay time (rom DMARKN (n = 0 to 3)1 l@ tooarw|  15-21 0.5tov-20 ns

Remark The number in the symbol column correspond to the numbers in the timing charts.
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NEC uPD70236A

UPD70236A-20 (Voo = 2.7 to 3.6 V)

(4/4)
TEST Ta=—40 1o +85 °C
PARAMETER SYMBOL | FIG.No. CONDITIONS MIN. MAX. UNIT

IORDT delay time (from MWRT)

- - @) {townrn| 15-21 0 ns
MRDT delay time (from IOWRT) _

IORD, MBD low-leve! width 6| te | 15-21 tovk(n+2)-60Ne 1 ns
IOWR, MWR low-level width (extended write) |63 | twwr | 15-21 Extended write | tovk(n+2)-60Nete 1 ns
IOWR, MWR low-level width (normal write) |63 | twwe | 15-21 Normat write | tovk(n+1)—60Nete1 ns
TC output delay time (from CLKOUTT) 6| toxre | 15-22 ‘ 0 60 ns
TC OFF output delay time (from CLKOUTT) |68 | toxrer| 15-22 0 60 ns
TC pull-up delay time (from CLKOUTT)Nete2 | 63 | tokTon| 1522 Rrc = 2.2 kQ 0 2tcw—20 ns
TC low-level width €8 | treter | 15-22 tovk(n+1)—25Nete 1 ns
END setup time (to CLKOUT?) 69 tsex | 15-22 20 ns
END low-leve! width §00)| teveoL|  15-22 100 ns
DMARQn {n = 0 to 3) setup time (to CLKOUTT) {§op)| tsook [15-22, etc, 20 ns
DMAAKN (n = 0 to 3) delay time from CLKOUT!  |{02)| tokoa |  15~23 0 60 ns
MRD high-level width turMrd|  15-5 0.5tevk—15 ns
Data set time from MRDT tomrHZ 15-6, etc. 0.5tovk~20 ns
Data output delay time from MRDT 09| towmro| 156, etc. 0.5teyk—20 ns
Cascade address delay time from CLKOUT tokea |15-15, etc, 4 45 ns
INTAK high-lavel width twan | 15-16 2.5tcvk-15 ns
PCLKOUT delay time from CLKOUT tokek | 15-1 CLKC = 00 15 ns
IOWR, MWRL delay time from MRD, IORD4 torwe|  15-21 Normal write tovk-20 ns

Notes 1. nindicates the number of wait clock cycles inserted in the bus cycle.
2, Itis assumed that the TC pin is connected with the pull-up resistor Rrc.
Remark The number in the symbol column correspond to the numbers in the timing charts.
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NEC uPD70236A

AC Test input Waveform (Except X1)

0.8 Voo
0.7 Voo Test 0.7 Veo
> points < 0.2 Voo

0.2 Voo
04V

AC Test Input Waveform (X1)

Voo
0.2 Voo points 0.2 Voo

oV

AC Test Output Test Points

0.7 Voo > Test <: 0.7 Voo
0.2 Voo points 0.2 Voo

Load Conditions

Ct =100pF
DUT -—j

If the load capacitance exceeds 100 pF due to the construction of the circuit, the load capacitance of
this device shouid be reduced to 100 pF or less by insertion of a buffer, etc.

Caution

168 Bl L427525 00bLA3A5 552 M
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NEC

1PD70236A

15.4 RELATIVE SPECIFICATIONS

When two signals change with a phase difference of 0.5n (n=1,2,3,...)in relation to CLKOUT as signal A and signal

B in the figure below, the minimum value of the relative specifications (delay time from signal A T to signal B T) of the two
signals is as shown below.

Remark toka
toks
tDAHBH

CLKOUT (Output) & ) \ /

signal A

7!.

signal B

]L

toxa

toAHBH

: Delay time from CLKOUT ! to signal A T
: Delay time from CLKOUT T to signal B T
: Delay time from signal A T to signal B T

Table 15-1 V53A Relative Specifications

Downloaded from Elcodis.com electronic components distributor

Symbol Power supply UPD70236A-10 nPD70236A-12 nPD70236A-16 nPD70236A-20 Unit
_voltage (Vop)
tOAHBH 5V+10% 0.5n x tevk — 15 0.5n X tevk — 15 - 0.5n x tevk - 15 0.5n x tevk — 12 ns
(MIN,) 36tods5V —_ — ' 0.5n x tevk - 15 0.5n x tevk — 15 ns
27t036V — -— 0.5n x tovk — 20 0.5n x tevk = 20 ns
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NEC LPD70236A

15.5 TIMING CHART
The timing chart of the uPD70236A is described below.
On this timing chart, it is assumed that the WCU programmable wait is 0.
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NEC uPD70236A

Fig. 15-3 CPU Ready Timing (No Wait)

T1 T2 (T1, TN
CLKOUT (Output)
@
READY (input) \( ] /
——t] -——
Fig. 15-4 CPU Ready Timing (1 Wait)
T T2 ™ (T1,TH
CLKOUT (Output)
@ ®
READY (Input) /‘ )\ \( ) /
1hal
M Luy2?525 00L&384 26l N
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NEC uPD70236A

Fig. 15-5 Basic Read Cycle (No Wait)

T T2 (1, TI)
N
CLKOUT (Output) \ / / X< / lj_
@ X
HOR @
I / X
BCYST (Output) \ : { \
@
| - )
@ |
: / X
MRD (Output) ® \( / ® \ N
L N
A23 —AD (Output) >§t 7@(
- ® ._@ i @
N X /
Note />< } 7}\
T ® | -~ ® R
N
DSTB (Output) \( / \
@
)
@ ®
BUFEN (Output) q‘
®
XN
D15 -D0 (Input) §<
7
—_— l——
—
Hi-Z
D15-D0 (Oulput) ====mm=mecmcccccenmmmm=—- 3.
®

READY (Input) \( }/

Note R/W, M/IO, BUSST2, BUSST1, BUSSTO, UBE, AEX (all output)
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NEC

1PD70236A

Fig. 15-6 Basic Write Cycle (No Walit)

T T2 (T1,T1)
CLKOUT (Output) \ / z_};;Z 1/(__\_
— —
® {f ®
BCYST (Output) 5( /
- i)
/
A23 -AD (Output) >§(
—®— @
p— r<_~ ,
4
MWR (Output) ) \& ,12 \
’ &) |
4
Note /XL
— @
©) ®
— @ r—— @~
"4 4
DSTB (Output) / \‘ . \
&
MRD (Output) / \
— -
BUFEN (Output) \( /
—= @ (—
4——@—— @‘__
A A
D15 -DO (Output) ==--H:Zoll oL __ < 4 --HZ .
4_@_>L N
<———®*> — @ -
READY (Input) \( /
-— 11—

Note R/W, M/O, BUSST2, BUSST1, BUSSTO, UBE, AEX (all output)

B tu2?525 0068390 91T M

Downloaded from Elcodis.com electronic components distributor

173


http://elcodis.com/parts/5800004/UPD70236AGD-12-5BB.html

NEC uPD70236A

Fig. 15-7 External VO Read Cycle (No Walt)

T T2 Tl
Y\
GLKOUT (Output) \ / / X< / [——\__
— — | ®
BCYST (Output) ' '
| | . 1
. . ~—
4
r()TRI—)(Output) @\( / @
i
A23 -A0 (Output) >§r
N
Note /><(
— @ -—
- (B » @
DSTB (Output) \( /
N
. .
| I
BUFEN (Output) \L /
, ' = ® |
b
D15 ~DO (Input) }(
7
—_ | oo
—_—
D15-D0 (Output) =====eeeccecccceccceeen——- . L
pE— @  ——

READY (input) /

Note R/W, WIO, BUSST2, BUSST1, BUSSTO, UBE, AEX (all output)
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NEC uPD70236A

Fig. 15-8 External /O Write Cycle (No Wait)

T T2 TI
CLKOUT (Output) \ / z_\rL_JZ K_L/(_L
. —_ — @
BCYST (Output) x(
.
IOWR (Output) \L
@ .. @
l hat)
A23 -A0 (Output) !
@ =®
—\
Note /X\
@ | l—

MRD (Qutput)

v )
DSTB (Output) / i @ \<
__/

——] j— —— @
BUFEN (Output) \L

D15-D0 (Outputy ~---HEZ_L______ <

READY (Input)

1@ la——

Note R/MW, M/IO, BUSST2, BUSST1, BUSSTO, UBE, AEX (all output)
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NEC uPD70236A

Fig. 15-11 Input Setup & input Hold Times

CLKOUT (Output) __/__—!X N

NMI (Input)
INTPn (n =0 -7) (Input)
CPBUSY (Input)

—

Remark NMI, INTPO to INTP7, and CPBUSY can be input asynchronously with respect to CLKOUT.

Fig. 15-12 Bus Lock

SHOTT B ﬁ;_ﬁ\__« S<_/--__\__

BUSLOCK (Output)

(4
2)
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Fig. 15-13 Bus Sizing Cycle (No Walit)

T T2 (T1,T1)

CLKOUT (Output) _\_/_\_72 r_\_/—L
/ /

BCYST (Output)

A23-A0 (Output) X

><></

Note
— @
READY (input) \( 7/
»
BS&/BS16 (Input) x
e
[ @

Note R/W, M/iO, BUSST2, BUSST1, BUSSTO, UBE, AEX (all output)
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* Fig. 15-14 Bus Hold
CLKOUT (Output) t__\_/_%\ / \ /
-——
{C
A )}
HLDRQ (Input) \_/ _
® — ® [
/L
HLDAK (Output) 05
.
— ] @ —
55—
Hi-Z
Note (c 7}'
))
- T T T1TI

CLKOUT (Output) L_—\—/—\_/z \ L_/_—

L
HLDRQ (Input) [\

HLDAK (Output)

Note R/W, M/iO, BUSST2, BUSST1, BUSSTO, UBE (all output)
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Fig. 15-21 DMAU Timing (1)

T1 T2 T3 T4
CLKOUT (Qutput
(Output) \ / S< 72 \_/—\< / \
@ ®
BCYST (Output) 5,(
® ~
A23~A0 (Output)
Note 1
® ®,
DMAAKn (Output)
(n=0-3) \L /
)
B © , ® ]
MRD x a2
IORD (Output) X
‘W
®_ ® ®
N
MWR o
IOWR (Output) \< Note 2 \( 72
®
READY (Intput) \r 7/
Notes 1. R/W, M/i0, BUSST2 to BUSSTO, UBE (all output)
2. In extended write mode, a low-level signal is output.
Remark DSTB and BUFEN are inactive.
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Fig. 15-23 DMAU Timing (3) (Cascade Mode)

(a) Normal Operation

CLKOUT (Output) \ / /
DMARQN (input) 2 ——
(n=0-3)
@ @
DMAAKn (Output) s
(n=0-3) (e
&) =3
— :
T S . - 2
—

Note A23 to A0, UBE, MRD, MWR, iORD, IOWR, BUFEN, BCYST, DSTB

(b) With Refresh Cycle Inserted

CLKOUT (Output) _\_/—SS_\_/_%_\< - _/ | \J—\J

{¢ L¢

DMARQn (input) i - \_5 /
(n=0-3)
| @ @
DMAAKR (Output = i
(n=0-3) e \ (¢
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Fig. 15-25 Coprocessor Memory Read Cycle (No Wait)

T1 TC T2 (M1, T1)
———
CLKOUT (Output) \ / Z SQ /
@
BCYST (Output) SL L \
>
A
A23-A0 (Output) K ><
— @ j—
&)
MRD (Output) \c /7 \
BUFEN (Output) \(
~\ £
oo | X X
®
® @
@ @
DSTB (O ]
Outout // \L / &
.
&)
READY (input) 7/
()
Note R/W, M/IO, BUSST2, BUSST1, BUSSTO, UBE, AEX (all output)
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NEC uPD70236A
Fig. 15-26 Coprocessor Memory Write Cycle (No Wait)
T TC T2 (T1,7T1)
—
CLKOUT (Output) \ / N\ /C_—\_:ch_\_/
@ ®
@
BCYST (Output) _\r { \
|
A23-A0 (Output) X:

®

MWR (Output) / \

|
BUFEN (Output)
@
Note Xr
®
®, -
)
DSTB (Output) / \r 1/ \
()
®,

READY (Input)

Note R/W, M/IO, BUSST2, BUSST1, BUSSTO, UBE, AEX (all output)
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16. PACKAGE DRAWINGS
120 PIN PLASTIC QFP ([128)
[ A
B
61
=9 ==
= ==
[~ - =-—]
[——— {
===
g detail of lead end
==
[
|~
| —~- T
=
= w
¥
&
H
[— == t"
=X
[—— =
[~ —~
[——= !
1——::-E 120 °©
T TR
¢ Higl 1 @
K
|
o
_ ‘ A b
L
P120GD-80-5BB-3
NOTE ITEM|  MILLIMETERS INCHES
Each lead centerline is located within 0.15
mm (0.006 inch) of its true position (T.P.) at A 32.0+0.4 1.2680+0.016
maximum material condition. B 28.0£0.2 1.10273:9%8
c 28.00.2 1.102:35%8
D 32.0£0.4 1.260£0.016
F 2.4 0.094
G 2.4 0.094
H 0.35£0.10 0.014:383¢
[ 0.16 0.006
J 0.8 (T.P.) 0.031 (T.P.)
K 2.0£0.2 0.079°3:9%3
L 0.80.2 0.031*$:382
M 0.15:332 0.006:3:9%
N 0.10 0.004
P 3.7 0.146
Q 0.120.1 0.00420.004
S 4.0 MAX, 0.157 MAX.
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120 PIN PLASTIC QFP (FINE PITCH) (020)

ARAAAAARAAARK
61

90

detail of lead end

1}
o x
w
o
NOTE ITEM MILLIMETERS  INCHES
Each lead centerline is located within 0.10 mm (0.004 inch) of A 22.0:0.2 0.866+0.008
its true position (T.P.) at maximum material condition. ; +0.009
P TP _ B 20.0:0.2 0.787+3-308
C  20.0:0.2 0.787+3-998
D 22.0£0.2 0.866+0.008
F 2.75 0.108
G 2.75 0.108
+0.05
H 0.22338%  0.009:0.002
I 0.10 0.004
J 0.5 (T.P.) 0.020 (T.P.)
+0.009
K 1.0£0.2 0.039%9-903
L 05202 0.020+3-998
+0.03 +0.001
M 0.17¥39%  0.00728-33%
N 0.10 0.004
P 2.7 0.106
Q 0.125:0.075  0.00520.003
R 5°£5° 5°45°
s 3.0 MAX. 0.119 MAX.

$120GJ-50-3EB-2
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120 PIN PLASTIC TQFP (FINE PITCH) ((J14)

—_—
=2
—_—]
—_—
]
—
=] detail of lead end
—
-——]
——]
——
——)
—_——] i
SN al
w
%
o ]
)
o
¢ "L ie]
K
I |'"
ol L U
B (mW W [/ { s
=t
=N 0
$120GC-40-9EV
NOTE ITEM| MILLIMETERS INCHES
Each lead centerline is located within 0.09 -
mm {0.004 inch) of its true position (T.P.) at A 16.0%0.2 0.630+0.008
maximum material condition. 8 14.0%0.2 0.551:3:3%2
C 14.00.2 0.551+3:5%8
D 16.020.2 0.630+0.008
F 1.2 0.047
G 1.2 0.047
H 0.18+0.05 0.007+0.002
I 0.09 0.004
J 0.4 (T.P) 0.016 (T.P.)
K 1.00.2 0.039:39%8
L 0.5%0.2 0.020#3:3%8
M 0.14520.05 0.0063:3%2
N 0.08 0.003
P 1.0£0.1 0.039:3:9%%
Q 0.1£0.05 0.004£0.002
s 1.2 MAX. 0.048 MAX.
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132 PIN CERAMIC PGA
A
(Bottom View)
@ooo000000O0OOCOO®|14
©C 00 0O0O0O0ODO0OOOOOOOI}13
OO0 0O0CO00O0DO0COOOGOCGOO|{12
‘o 00 oo ol11
o0 o0 oo o0]|10
0O 0 O [~ ] 9
o 0 o cocol| 8
(=]
o0 o0 ooo] 7
oo0o0 oool| 6
o000 ocool 5
- ocool 4
00 00O0O0OCOOOO\OGOO| 3
0 00000O0OOOO O ool 2
_\ © o o0o0o00o00O0O0OO0 o ©®| 1
PNMLKJHGFEDC\BA
Index mark
7T Orientation pin
[ﬁ . )
EARENRRARANE
ol T
K te— E
F
L e ]
X132R-100A-1
NOTE ITEM| MILLIMETERS INCHES
Each lead centerline is located within ¢0.5
mm {#0.020 inch) of its true position (T.P.) at A 35.56+0.3 1.400+0.012
maximum material condition. D 35.56+0.3 1.400£0.012
E 1.27 0.050
F 2.54 (T:P) 0.100 (T.P.)
G 2.8+0.3 0.110£0.012
H 0.9 MIN. 0.035 MIN.
| 2.95 0.116
J 4.57 MAX. 0.180 MAX.
K $1.220.2 $0.0473:3%8
L $0.46+0.05 $¢0.018%0.002
M 0.254 0.010
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17. RECOMMENDED SOLDERING CONDITIONS

This product should be soidered and mounted under the conditions recommended in the table below.

For details of recommended soldering conditions, refer to the information document “Semiconductor Device Mounting
Technology Manual” (IEl-1207).

For soldering methods and conditions other than those recommended below, contact an NEC sales representative.

Table 17-1 Surface Mount Type Soldering Conditions

(1) pPD70236AGD-xx-5BB : 120-pin plastic QFP {28 x 28 mm)

Soldering Method

Soldering Conditions

Symbol

Infrared ray reflow

Package peak temperature: 235 °C, Reflow time: 30 seconds or less (at 210 °C or

higher), Number of reflow processes: Twice or less,

Exposure limit: 7 daysM** (36 hours pre-baking is required at 125 °C afterwards)

<Cautions>

(1) The second reflow should be started after the device temperature raised by the
first reflow has returned to room temperature.

(2) Do not perform flux cleaning with water after the first reflow.

IR35-367-2

VPS

Package peak temperature: 215 °C, Reflow time: 40 seconds or less (at 200 °C or

higher), Number of reflow proceses: Twice or less,

Exposure limit: 7 days®** (36 hours pre-baking is requirad at 125 °C afterwards)

<Cautions>

(1) The second reflow should be started after the device temperature raised by the
first reflow has returned to room temperature.

(2) Do not perform flux cleaning with water after the first reflow.

VP15-367-2

Partial heating

Pin temperature: 300 °C or below, Flow time: 3 seconds or less (per device side)

Note  Exposure limit before soldering after dry-pack package is opened.
Storage conditions: 25 °C and relative humidity at 65 % or less.

Caution Use of more than one soldering method should be avoided (except for partial heating).

B b427525 O0bALHL2 300 WA
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(2) MPD70236AGJ-xx-3EB : 120-pin plastic QFP (Fine pitch) (20 x 20 mm)

Soldering Method

Soldering Conditions

Symbol

Infrared ray reflow

Package peak temperature: 235 °C, Reflow time: 30 seconds or less (at 210 °C or

higher), Number of reflow processes: Twice or less,

Exposure limit: 7 days¥e* (36 hours pre-baking is required at 125 °C afterwards)

<Cautions>

(1) The second reflow should be started after the device temperature raised by the
first reflow has returned to room temperature.

(2) Do not perform flux cleaning with water after the first reflow.

IR35-367-2

VPS

Package peak temperature: 215 °C, Reflow time: 40 seconds or less (at 200 °C or

higher), Number of reflow proceses: Twice or less,

Exposure limit: 7 daysN** (36 hours pre-baking is required at 125 °C afterwards)

<Cautions>

(1) The sacond refiow should be started after the device temperature raised by the
first reflow has returned to room temperature.

(2) Do not perform flux cleaning with water after the first reflow.

VP15-367-2

Wave soldering

Solder temperature: 260 °C or below, Flow time: 10 seconds or less, Number of flow
processes: Once, Preheating temperature: 120°C Max. (package surface temperature),
Exposure limit: 7 daysMe** (36 hours pre-baking is required at 125 °C afterwards)

WS60-367-1

Partial heating

Pin temperature: 300 °C or below, Flow time: 3 seconds or less (per device side)

Note Exposure limit before soldering after dry-pack package is opened.
Storage conditions: 25 °C and relative humidity at 65 % or less.

Caution Use of more than one soldering method should be avoided (except for partial heating).
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(3) pPD70236AGC-xx-9EV : 120-pin plastic TQFP (Fine pitch) (14 x 14 mm)
Soldering Method Soldering Conditions Symbol
Infrared ray reflow Package peak temperature: 235 °C, Reflow time: 30 seconds or less (at 210 °C or IR35-103-2
higher), Number of reflow processes: Twice or less,
Exposure limit: 3 daysN* (10 hours pre-baking is required at 125 °C afterwards)
<Cautions>
(1) The second reflow should be started after the device temperature raised by the
first reflow has returned to room temperature.
(2) Do not perform flux cleaning with water after the first reflow.
VPS Package peak temperature: 215 °C, Reflow time: 40 seconds or less (at 200 °C or VP15-103-2

higher), Number of reflow proceses: Twice or less,

Exposure limit: 3 daysN** (10 hours pre-baking is required at 125 °C afterwards)

<Cautions>

(1) The second reflow should be started after the device temperature raised by the
first reflow has returned to room temperature.

(2) Do not perform fiux cleaning with water after the first reflow.

Partial heating

Pin temperature: 300 °C or below, Flow time: 3 seconds or less {per device side)

Note Exposure limit before soldering after dry-pack package is opened.
Storage conditions: 25 °C and relative humidity at 65 % or less.

Caution Use of more than one soldering method should be avoided (except for partial heating).

Table 17-2 Through-Hole Type Soldering Conditions

uPD70236ARB-xx : 132-pin ceramic PGA

Soldering Method

Soldering Conditions

Wave soldering
(only to pins)

Solder temperature; 260 °C or below, Flow time: 10 seconds or less

Partial heating

Pin temperature: 300 °C or below, Flow time: 3 seconds or less {(per pin)

Caution The wave soldering process must be applied only to pins, and make sure that the package body does
not get jet soldered.
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APPENDIX SOFTWARE DIFFERENCES BETWEEN uPD70236A AND uPD70236

Item

HPD70236A

uPD70236, 70236(A)

. Prefix

- Up to 7 can be stored.

- Iftwo or more prefixes of the same kind are
attached, only the prefix nearest the in-
struction is valid, and the others are ig-
nored.

- Any number of prefixes can be attached as
long as they are of different kinds (up to
three kinds in total).

. Two or more prefixes of the same kind
should not be attached.

ADJ4A, ADJ4S instructionghete

If 9AH < AL < 9FH:
Adjustment of higher 4 bits is performed only
when AC = 0.
[Instruction function)
- When AL A OFH>9 orAC=1
Adjusts lower 4 bits of AL register.
- When AL > 9FH or CY =1
Adjusts higher 4 bits of AL register.
- When 99H < AL < AOH and AC =0
Adjusts higher 4 bits of AL register.

If 9AH < AL < 9FH:
Adjustment of higher 4 bits is always per-
formed.
[Instruction function]
- When AL A OFH>90rAC=1
Adjusts lower 4 bits of AL register.
- When AL > 99H or CY =1
Adjusts higher 4 bits of AL register.

CVTBD, CVTDB instructions

Calculation always performed even if 2nd byte
of operation code is not 0AH.

Misoperation resuits if 2nd byte of operation
code is not 0AH.

PUSH SP instruction (SP — 2) « SP — 2Nets2 (SP-2) <SP
POP SP instruction SP « (SP) SP « (SP)

Restrictions on instructions that can be ex-
PREPARE instruction restrictions None ecuted directly after PREPARE instruction.

DIV error/CHKIND exception interrupt
raturn address

Returns to instruction address after that at
which exception was generated.

Returns to instruction address at which ex-
ception was generated.

DIV instruction (signed division)

A DIV information divide error occurs if the
quotientis 80H (in a byte operation) or 8000H
(in a word operation).

Calculation is performed normalily if the quo-
tient is 80H (in a byte operation) or 8000H (in
a word operation).

Interrupt " Unimplemented instruction 6 122
vector Coprocessor non-existent 7 130
numbers uPD72291 error 16 128

Notes 1. This difference appears as such if adjustment is performed on the result of an operation on non-decimal data.
(The situation in which 9AH < AL < 9FH and AC=1 will not arise in an operation on decimal data.)

2. When executing acombination of the PUSH and POP instructions for the SP register, the value before instruction

execution, minus 2 is saved to the SP register.

Remark

There are three kinds of prefix, as foliows:

- Repeat ... REPC, REPNC, REPZ, REPNZ
- Segment override ... PS:, DSO0:, DS1;, 8S:

- Bus lock ... BUSLOCK
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NOTES FOR CMOS DEVICES

(@D PRECAUTION AGAINST ESD FOR SEMICONDUCTORS

Note: Strong electric field, when exposed to a MOS device, can cause destruction
of the gate oxide and ultimately degrade the device operation. Steps must
be taken to stop generation of static electricity as much as possible, and
quickly dissipate it once, when it has occurred. Environmental control must
be adequate. When it is dry, humidifier should be used. It is recommended
to avoid using insulators that easily build static electricity. Semiconductor
devices must be stored and transported in an anti-static container, static
shielding bag or conductive material. All test and measurement tools
including work bench and floor should be grounded. The operator should
be grounded using wrist strap. Semiconductor devices must not be touched
with bare hands. Similar precautions need to be taken for PW boards with
semiconductor devices on it.

@ HANDLING OF UNUSED INPUT PINS FOR CMOS

Note: No connection for CMOS device inputs can be cause of malfunction. If no
connection is provided to the input pins, it is possible that an internal input
level may be generated due to noise, etc., hence causing malfunction. CMOS
devices behave differently than Bipolar or NMOS devices. Input levels of
CMOS devices must be fixed high or low by using a pull-up or pull-down
circuitry. Each unused pin should be connected to Voo or GND with a
resistor, if it is considered to have a possibility of being an output pin. All
handling related to the unused pins must be judged device by device and
related specifications governing the devices.

@ STATUS BEFORE INITIALIZATION OF MOS DEVICES

Note: Power-on does not necessarily define initial status of MOS device. Production
process of MOS does not define the initial operation status of the device.
Immediately after the power source is turned ON, the devices with reset
function have not yet been initialized. Hence, power-on does not guarantee
out-pin levels, |/0 settings or contents of registers. Device is not initialized
until the reset signal is received. Reset operation must be executed imme-
diately after power-on for devices having reset function.
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