SIEMENS

8-Bit CMOS Microcontroller SAB-C502

Preliminary

Fully compatible to standard 8051 microcontroller

Versions for 12 / 20 MHz operating frequency

16 K x 8 ROM (SAB-C502-2R only)

256 x 8 RAM

256 x 8 XRAM (additional on-chip RAM)

Eight datapointers for indirect addressing of program and external data memory

(including XRAM)

Four 8-bit ports

Three 16 -bit Timers / Counters (Timer 2 with Up/Down Counter feature)

USART with programmable 10-bit Baudrate-Generator

Six interrupt sources, two priority levels

Programmable 15-bit Watchdog Timer

Oscillator Watchdog

Fast Power On Reset

Power Saving Modes

P-DIP-40 package and P-LCC-44 package

Temperature ranges:  SAB-C502 T,,0Cto70°C
SAF-C502 7,,-40°Ct085°C

SAB-C502

Oscillator RAM
Watchdog 256 x 8 1/
U I L BT P /e
256 x 8 USART
T s Datapointer 1/0
ROM 16k x B
Watchdog Timer | (SAB-C502-2R only)  |7ort 3 10

MCAQ1763
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SIEMENS SAB-C502

The SAB-C502-L/C502-2R described in this document is compatible with the SAB 80C52 and can
be used for all present SAB 80C52 applications.

The SAB-C502-2R contains a non-volatile 16 K x 8 read-only program memory, a volatile 256 x 8
read/write data memory, four ports, three 16-bit timers/counters, a six source, two priority level
interrupt structure, a serial port and versatile fail save mechanisms. The SAB-C502-L/C502-2R
incorporates 256 x 8 additional on-chip RAM called XRAM. For higher performance eight
datapointers are implemented. The SAB-C502-L is identical, except that it lacks the program
memory on chip. Therefore the term SAB-C502 refers to both versions within this specification
unless otherwise noted.
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SIEMENS SAB-C502

Ordering Information

Type Ordering Package | Description

Code (8-Bit CMOS microcontroller)
SAB-C502-LN Q67120-C838 | P-LCC-44 | for external memory 12 MHz
SAB-C502-LP Q67120-C889 | P-DIP-40
SAB-C502-2RN Q67120-C839 | P-LCC-44 | with mask-programmable ROM,
SAB-C502-2RP Q67120-C890 | P-DIP-40 |12 MHz
SAB-C502-L20N Q67120-C885 | P-LCC-44 |for external memory 20 MHz
SAB-C502-L20P Q67120-C891 | P-DIP-40
SAB-C502-2R20N Q67120-C884 |P-LCC-44 | with mask-programmable ROM,
SAB-C502-2R20P Q67120-C892 | P-DIP-40 |20 MHz
SAF-C502-LN Q67120-C883 | P-LCC-44 |for external ROM, 12 MHz,
SAF-C502-LP Q67120-C893 | P-DIP-40 |ext. temp.~40°‘Cto85°C
SAF-C502-2RN Q67120-C886 | P-LCC-44 | with mask-programmable ROM,
SAF-C502-2RP Q67120-C894 | P-DIP-40 |12 MHz, ext. temp. - 40 ‘C 1o 85 °C
SAF-C502-L20N Q67120-C887 | P-LCC-44 | for external memory, 20 MHz,
SAF-C502-L20P Q67120-C895 | P-DIP-40 |ext. temp.—40 'Cto 85 °C
SAF-C502-2R20N Q67120-C888 | P-LCC-44 | with mask-programmabie ROM,
SAF-C502-2R20P Q67120-C896 | P-DIP-40 |20 MHz, ext. temp. —40 ‘Ct0 85 C

Note: Extended temperature range — 40 °C to 110 “C (SAH-C502) on request.
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Pin Configuration
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SAB-C502

Pin Configuration

(top view)
(P-DIP-40)
2/81.0 (1 — 40{ | Ve
T2ex/P1.1 [ ]2 39 ] Po.0/AD0
P1.2 [ |3 . 38[ ] Pa.t/AD1
P13 [ |4 37]] po.2/AD2
P14 []5 36{ | Po.3/AD3
P1.5[ 6 35[ ] Po.4/AD4
P1.6 [ |7 34| ] P0.5/AD5
p1.7 [ e 33[ ] P0.6/AD6
RESET [ |9 32| | P0.7/AD7
RxD/P3.0 [ |10 SAB- 31 g EA
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Port 0
RESET — (> s Digit. 1/0
_ Port 1
A —» > wobi Digit. 1/0
e SAB-C502
<::> Port 2
8—bit Digit. 1/0
XTALT ———» Port 3
XTAL? «—— > i Digit. 1/0

MCLO1775

Logic Symbol
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SAB-C502

Pin Definitions and Functions

Symbol

Pin Number

P-LCC-44

P-DIP-40

110%)

Function

P1.7-P1.0 9-2

wW N

81

N -

Port 1

is a bidirectional /O port with internal pull-up
resistors. Port 1 pins that have 1s written to
them are pulled high by the internal pull-up
resistors, and in that state can be used as
inputs. As inputs, port 1 pins being externally
pulled low will source current (f,, in the DC
characteristics) because of the internal pull-up
resistors. Port 1 also contains the timer 2 pins
as secondary function. The output latch corre-
sponding to a secondary function must be pro-
grammed to a one (1) for that function to
operate.

The secondary functions are assigned to the
pins of port 1, as follows:

P1.0 T2
P1.1

Input to counter 2
T2EX Capture - Reload trigger of
timer 2 / Up-Down count

%} | = Input
O = Cuiput

B 4235605 0061276 443 N
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Pin Definitions and Functions (cont'd)

Symbol Pin Number 1/0*) | Function
P-LCC-44 | P-DIP-40
P3.0 - P3.7 11,13-19 [ 10-17 ¥O |Port3

is a bidirectional /O port with internal pull-up
resistors. Port 3 pins that have 1s written to
them are pulled high by the internal pull-up
resistors, and in that state can be used as
inputs. As inputs, port 3 pins being externally
pulled low will source current (7, in the DC
characteristics) because of the internal pull-up
resistors. Port 3 also contains the interrupt,
timer, serial port 0 and external memory strobe
pins that are used by various options. The out-
put latch corresponding to a secondary func-
tion must be programmed to a one (1) for that
function to operate.

The secondary functions are assigned to the
pins of port 3, as follows:

11 10 P3.0 RxD receiver data input
(asynchronous) or data input/
output (synchronous) of serial
interface 0

13 11 P3.1 TxD transmitter data output
(asynchronous) or clock output
(synchronous) of the serial

__ interface0__

14 12 P3.2 INTO interrupt 0 inputttimer Q gate
control

15 13 P3.3 INT1 interrupt 1 input/timer 1 gate
control

16 14 P34 TO counter 0 input

17 15 P3.5 T1  counter 1input

18 16 P3.6 WR the write control signal latches

the data byte from port 0 into the
external data memory

19 17 P3.7 RD the read confrol signal enables

the external data memory to
port O

XTAL2 20 18 - XTAL2

Qutput of the inverting oscillator amplifier
I = Input
O = Qutput
B 48235605 00bl277? 38T IM
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Pin Definitions and Functions (cont'd)

Symbol Pin Number 1/0*) | Function
P-LCC-44 | P-DIP-40
XTAL1 21 19 - XTAL1

Input to the inverting oscillator amplifier and
input to the internal clock generator circuits.
To drive the device from an external clock
source, XTAL1 should be driven, while XTAL2
is left unconnected. There are no requirements
on the duty cycle of the external clock signal,
since the input to the internal clocking circuitry
is divided down by a divide-by-two flip-flop.
Minimum and maximum high and low times as
well as rise fall imes specified in the AC
characteristics must be observed.

P2.0-P2.7 24-31 21-28 VO |Port2

is a bidirectional I/O port with internal pull-up
resistors. Port 2 pins that have 1s written to
them are pulled high by the internal pull-up
resistors, and in that state can be used as
inputs. As inputs, port 2 pins being externally
pulled low will source current ({,, in the DC
characteristics) because of the internal pull-up
resistors. Port 2 emits the high-order address
byte during fetches from external program
memory and during accesses to external data
memory that use 16-bit addresses (MOVX
@DPTR}. In this application it uses strong
internal pull-up resistors when issuing 1s.
During accesses to external data memory that
use 8-bit addresses (MOVX @Ri), port 2
issues the contents of the P2 special function
register.

PSEN 32 29 O The Program Store Enable

output is a controf signal that enables the
external program memory to the bus during
external fetch operations. It is activated every
six oscillator periods except during external
data memory accesses. Remains high during
internal program execution.

*) Y= Input
O = Output

B 8235505 00b1278 21hL W
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Pin Definitions and Functions (cont'd)

Symbol Pin Number I/0*} | Function
P-LCC-44 | P-DIP-40
RESET 10 9 I RESET

A high level on this pin for two machine cycles
while the oscillator is running resets the
device. An internal diffused resistor to ¥
permits power-on reset using only an external
capacitor to V.

ALE 33 30 O The Address Latch Enable

output is used for latching the low-byte of the
address into external memory during normal
operation. It is activated every six oscillator
periods except during an external data
memory access.

EA 35 31 | External Access Enable

When held at high level, instructions are
fetched from the internal ROM (SAB-C502-2R
only) when the PC is less than 4000. When
held at low level, the SAB-C502 fetches all
instructions from external program memory.
For the SAB-C502-L this pin must be tied low.

P0.0 - P0O.7 43-36 39-32 /1O | PortQ

is an 8-bit open-drain bidirectional /O port.
Port 0 pins that have 1s written to them float,
and in that state can be used as high-
impedance inputs. Port O is also the
multipiexed low-order address and data bus
during accesses 1o external program or data
memory. In this application it uses strong
internal pull-up resistors when issuing 1s.
Port 0 also outputs the code bytes during
program verification in the SAB-C502-2R.
External pull-up resistors are required during
program verification.

Vss 22 20 - Circuit ground potential
Vee 44 40 - Supply terminal for all operating modes
N.C. 1,12, - - No connection
23, 34
") 1= Input
O = Output

Bl 4235605 0061279 152 W
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SAB-C502

Functional Description

The SAB-C502 is fully compatible to the standard 8051 microcontroller family.

It is compatible with the SAB 80C52. While maintaining all architectural and operational
characteristics of the SAB 80C52 the SAB-C502 incorporates some enhancements in the Timer2

and Fail Save Mechanism Unit.
Figure 1 shows a block diagram of the SAB-C502,

| CPU

I e ey |

r- T T T TTT T T T e —————— n
: Oscillater
KTALT ! Wolchdeg RAM XRAM xsior 8
KTAL2 — T 256 x 8(|256 x 8 C502-2R
} 05C & Timing only
\
\

AN

ALE «— | 8 Datapointers

EA —»1 | Programmable
| Watchdog Timer

Timer 0 Port 0

Timer 1

Timer 2

Port 2

Interrupt Unit

—
e
—
-

Port 3

Serial Channel

LIyt

\

Pragr. Baud Rate
Generator

MCB01776

Port ¢
8-bit Digit. 1/0

Port 1
8-bit Digit, 1/0

Port 2
8-bit Digit. [/0

Port 3
8-bit Digit. 1/0

Figure 1
Block Diagram of the SAB-C502
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CPU

The SAB-C502 is efficient both as a controller and as an arithmetic processor. It has extensive
facilities for binary and BCD arithmetic and excels in its bit-handling capabilities. Efficient use of
program memory results from an instruction set consisting of 44 % one-byte, 41 % two-byte, and
15 % three-byte instructions. With a 12 MHz crystal, 58 % of the instructions execute in 1.0 us
(18 MHz : 667 ns).

Special Function Register PSW

MSB LSB
Bit No 7 6 5 4 3 2 1 0
Addr. DOy CcY AC Fo RS1 ASO Qv F1 P PSW
Bit Function
CcY Carry Flag
AC Auxiliary Carry Flag (for BCD operations)
FO General Purpose Flag
RS1 RSO Register Bank select control bits
0 0 Bank 0 selected, data address 00 - 074
0 1 Bank 1 selected, data address 08y - OF
1 0 Bank 2 selected, data address 10y - 17y
1 1 Bank 3 selected, data address 18 - 1Fy
ov Overflow Flag
F1 General Purpose Flag
P Parity Flag.

Set/cleared by hardware each instruction cycle to indicate an odd/
even number of “one” bits in the accumulator, i.e. even parity.

Reset value of PSW is 00H.

M 3235605 0061281 400 W
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Special Function Registers

All registers, except the program counter and the four general purpose register banks, reside in the
special function register area.

The 36 special function register (SFR) include pointers and registers that provide an interface
between the CPU and the other on-chip peripherals. There are also 128 directly addressable bits
within the SFR area.

All SFRs are listed in table 1, table 2 and table 3. In table 1 they are organized in numeric order
of their addresses. In table 2 they are organized in groups which refer to the functional blocks of the
SAB-C502. Table 3 illustrates the contents of the SFRs.

Table 1
Special Function Register in Numeric Order of their Addresses

Address Register Contents Address Register Contents
after Reset after Reset

80H PO FFH 98y SCON™ 00y
81H SP 07H 99y SBUF XXy ?
82H DPL 00N 9ANH reserved XX ?
83H DPH 00H 9B reserved XX ?
844 reserved 9CH reserved XXH?
85K reserved 9DH reserved XX
864 WDTREL 00H 9EH reserved XXR?
874 PCON 000X0000g? oFy reserved XX 2
88Y TCON " 00y AOH P2" FFH
89H TMOD 00H AlH reserved XXH?
8AH TLO 00K A2l reserved XXp 2
8BH TL1 00H A3H reserved XXy ?
8CH THO 00H Adpy reserved XXy ?
8Dy TH1 00H ASH reserved XXH?
8EH reserved XXy? ABH reserved XXy 2
8FH reserved XXH2 A7H reserved XXp?
90N P11 FFH A8y IE" 0X000000g>
91H XPAGE 00H A9y reserved XXy ?
92 DPSEL XXXXX000g? AAH SRELL 0D9H
93H reserved XXHy? ABH reserved XXW?
944 XCON OF8y ACH reserved XXH?
95 reserved XXH? ADy reserved XXH?
96 reserved XXp? AEH reserved XX ?
974 reserved XXy 2 AFy reserved XXH?

"1 Bit-addressable Special Function Register
2. X means that the value 1s indeterminate and the location is reserved

B 8235605 00bLL282 747 M
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Table 1

Special Function Register in Numeric Order of their Addresses (cont'd)

Address Register Contents Address Register Contents
after Reset after Reset

BOy P3" FFH D8y BAUD OXXXXXXXg ?
By SYSCON | XXXXXX01g? Doy reserved XXH?
B2y reserved XXy?2 DAY reserved XXy ?
B3y reserved XX 2 DBy reserved XXH{?
B4y reserved XXH?2 DCH reserved XXp?
BSH reserved XXy 2 DDy reserved XXy ?
N6Q reserved XXH? DEH reserved XXy?
B7H reserved XXH? DFH reserved XXH?
B8y P XX000000g EOH ACC" 00y
Boy reserved XXy 2 E1H reserved XXy ?
BAY SRELH XXXXXX11g2 E2y reserved XXy 2
BBH reserved XXy 2 E3H reserved XXy?
BCH reserved XXy 2 E4y reserved XXy ?
BDH reserved XXp? ESH reserved XXy?
BEY reserved XXy ? E6H reserved XXp?
BFH reserved XX ? E7H reserved XXy 2
COH WDCON" | XXXX0000g? E8H reserved XX 2
Ciy reserved XXy 2 E9H reserved XX 2
C24 reserved XXy ? EAH reserved XXH?
C3H reserved XXp? EBy reserved XXH?
Céy reserved XXH? ECH reserved XXy2
C5H reserved AXH? EDH reserved XXp?
Cépy reserved XXH? EEH reserved XXy ?
C7H reserved XXy 2 EFH reserved XXy ?
C8y T2CON" 00 FOH B" 00y
COy T2MOD XXXXXXX0g 2 F1H reserved XXQy?
CAH RCaL 00H F2H reserved XXH?
CBH RC2H 00 F3H reserved XXp?
CCH TL2 00y Fdy reserved XXy ?
CDH TH2 004 F5H reserved XXH?
CER reserved XXy? Féy reserved XXy 2
CFH reserved XX 2 F7H reserved XXy 2
DOy PSW 00y F8H reserved XXy 2
D1y reserved XXy 2 FSH reserved XXy 2
D2y reserved XXy 2 FAQ reserved XXH2
D3H reserved XXy ? FBH reserved XXy ?
D4y reserved XXy ? FCH reserved XXy?
D5y reserved XXy? FDy reserved XXy?
D6y reserved XXy ? FEH reserved XX ?
D74 reserved XXy 2 FFH reserved XXH?

;. Bit-addressable Special Function Register

2 X means that the value s indeterminate and the location 15 reserved
368
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Table 2
Special Function Registers - Functional Blocks
Block Symbol | Name Address Contents
after Reset

CPU ACC Accumulator EOQ" 004

B B-Register Foy" 00y

DPH Data Pointer, High Byte 83Y 00K

DPL Data Pointer, Low Byte 82y 00H

DPSEL Data pointer select register 92y XXXX X000 g*

PSW Program Status Word Register DOy 00y

SP Stack Pointer 81y 07H
Interrupt IE Interrupt Enable Register A8y" 0X00 0000 g*
System IP Interrupt Priority Register B8y" XX00 000C g¥
Ports PO Port 0 80" FFy

P1 Port 1 90" FFH

P2 Port 2 A0Y" FFH

P3 Port 3 BOy" FFH
XRAM XPAGE | Page addr. reg. for XRAM 914 00K

XCON XRAM startaddress (highbyte) 944 F8H

SYSCON | XRAM control register Biy XXXX XX01g¥
Serial PCON2 | Power Control Register 874 004
Channels | SBUF Serial Channel Buffer Reg. 99y XX

SCON Serial Channel Control Reg. 98y" 00

SRELL |Baudrate Generator Reloadvalue, Lowbyte | AAy D9y

SRELH |Baudrate Generator Reloadvalue, Highbyte | BAY XXXX XX11g¥

BAUD Baudrate Generator Enable Bit D8y" OXXX XXXXg¥
Timer0/ | TCON Timer 0/1 Control Register asy" 00y
Timer 1 THO Timer 0, High Byte 8CH 00y

TH1 Timer 1, High Byte 8Dy 00y

TLO Timer O, Low Byte BAH 0CH

TL1 Timer 1, Low Byte 8BH 00

T™MOD Timer Mode Register 89H 00K
Timer 2 T2CON | Timer 2 Controf Register C8y" 00H

T2MOD | Timer 2 Mode Register C9H XXXX XXX0 g

RCzL Timer 2, Reload Capture Register, Low Byte | CAQ 00y

RC2H Timer 2, Reload Capture Register, High Byte | CBY 00K

TH2 Timer 2, High Byte CDy 00y

TL2 Timer 2, Low Byte CCH 00y
Watchdog | WDCON | Watchdog Timer Control Register coy" XXXX 0000g*

WDTREL | Watchdog Timer Reload Reg. 86 00H
Pow. Sav. |PCON2 | Power Control Register 874 000X 0000g™
Modes

. Bit-addressable special function registers
2 This special function register is listed repeatedly since some bits of it also belong to other functional blocks.
3: X means that the value is indeterminate and the location is reserved
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Contents of SFR’s, SFR’'s In Numeric Order

SIEMENS

Table 3
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Table 3
Contents of SFRs, SFRs in Numeric Order (cont'd)

Address | Register Bit 7 6 5 4 3 2 1 0
BOW P3|l | | | | I | | J
Biy |SYSCON|[ - | - | - o = T = 7 - "XMAPI | XMAPO |
B8y P ' - | PADC | PT2 | PS [ PT1 | PX1 | PTO | PX0 |
BAy | SRELH |, : i l 1 | | 1 J
COH WDCON | - | - [ - | - [OWDS|WDTS | WDT [ SwDT |
C8y T2CON |1 TF2 | EXF2 | RCLK | TCLK | EXEN2 | TR2 | C/T2 | CPALZ |
Coy Temoo ([ - | - " - ' - ' - ' - ' - 7 DCEN |
CAw | RC2 || | | I ! I I I |
CBy | RC2H || I : 1 : : | | |
CCH e || : i | i 1 : | |
COy | TH2 || : | i i l J 1 |
DOH PSW || ¢ | AC | Fo | RSt [ RSO [ ov | FI [ P |
Déy  BAWD | ® | - [ - [ - [ - [ - | - | - |
Eoy | ACC | | | | | | | | |
FOH B_ || | | | I | | | |

’ I 1 I | | | \ 1 bit and byte addressable
| . 1 . | | 1 | notbitaddressable
— = reserved

B 4235605 00kl286 392 A
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Timer/Counter 0 and 1
Timer/Counter 0 and 1 can be used in four operating modes as listed in table 4:

Table 4
Timer/Counter 0 and 1 Operating Modes

Mode |Description TMOD Input Clock
Gate| C/T | M1 | MO | internal external
{max)
4] 8-bit timer/counter with a X X 0 0 | fosc/rexae Josc/2axaz
divide-by-32 prescaler
1 16-bit timer/counter X X 0 1 Jose/1e Josclq
2 8-bit timer/counter with X X 1 0 Jfosc/1z Josc/oa
8-bit auto-reload
3 Timer/counter O used as one X X 1 1 Joscl 1z Josc/za
8-bit timer/counter and one
8-bit timer
Timer 1 stops

In “timer” function (C/T = '0’) the register is incremented every machine cycle. Therefore the count
rate is fosc/12.

In “counter” function the register is incremented in response to a 1-to-0 transition at its
corresponding external input pin (P3.4/T0, P3.5/T1). Since it takes two machine cycles to detect a
falling edge the max. count rate is fosc/24. External inputs INTO and INT1 (P3.2, P3.3) can be
programmed to function as a gate to facilitate puise width measurements. Figure 2 illustrates the
input clock logic.

fosc » 112 [—» » fosc/12
c/T
TMOD
0
P3.4/T0 | T L . Timer 0/
P3.5/T1 \ < | Input Clock
max fosc/24
TR 0/1 Contral
TCON &
Gate =1
- TMOD >4
P3.2/INTO
P3.3/INT1 MCs01768

Figure 2
Timer/Counter 0 and 1 Input Clock Logic
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Timer 2

Timer 2 is a 16-bit Timer/Counter with up/down count feature. It can operate either as timer or as an
event counter which 1s selected by bit C/T2 (T2CON.1). It has three operating modes as shown in

table 5.
Table 5
Timer/Counter 2 Operating Modes
T2CON T2MQOD T2CON Input Clock
AxCLK P1.1/
Mode or | E¥ |tRo T2EX | Remarks internal | SXternal
T<cLk | BL2 DCEN | EXEN (P1.0/T2)
16-tit G 0 1 0 0 X |reload upon
Auto- overftow
reload 0 0 1 0 1 {1 | reload trigger max
fosc/12
(falling edge) 0sC Jfosc/24
0 0 1 1 X 0 | Down counting
¢ 1 1 X 1 Up counting
16-bit 0 1 1 X 0 X 16-bit Timer/
Cap- , Counter {only
ture up-counting) Fos/12 max
0 1 1 X 11 1 |capture TH2, |7°® foso/24
TL2 —» RC2H,
RC2L
Baud 1 X T, X 0 X | no overflow
Rate ‘n interrupt
Gene- request (TF2) Fosel2 max
rator 1 X 1 X 1 1l | extra external oS fosc/24
interrupt
(*Timer 27}
off X X | o x X X | Timer 2 stops - -

Note: | = 3 falling edge

B 4235605 00kLe68 165 WA
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Serlal Interface (USART)

The serial port is full duplex and can operate in four modes (one synchronous mode, three
asynchronous modes) as illustrated in table 6. Figure 3 illustrates the block diagram of Baudrate
generation for the serial interface.

Table 6
USART Operating Modes
SCON Baudrate Description
Mode
SM0O | SM1
0] 0 0 Jfosc/12 Serial data enters and exits through RxD.
TxD outputs the shift clock. 8-bit are
transmitted/received (LSB first)
1 0 1 Timer 1/2 overflow rate | 8-bit UART
or 10 bits are transmitted (through TxD} or
Baudrate Generator received (RxD)
2 1 0 Jfosc/32 or fosc/64 9-bit UART
11 bits are transmitted (TxD) or
received (RxD)
3 1 1 Timer 1/2 overflow rate | 9-bit UART
or Like mode 2 except the variable
Baudrate Generator baud rate
Time 2
Overflow
Time 1
Overflow
BAUD.7 SMO/SM1 PCON.7 T2CON
(8D) (SMOD) (RCLK,TCLK)
Baud
Phase 2 0 Mode 1, 3 L2 0 Rate
CLK o -] Clock
(=fosc/2) Baud Rate IN | .\_—L—‘.\_
= —e —e —
Generator 1 Mode 2 1
MCB02239
Figure 3

Block Diagram of Baud Rate Generation for Serial Interface
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The possible baudrate can be calculated using the formulas given in table 7.

Table 7
Baudrates
Baud Rate Interface Mode Baudrate
derived from
Oscillator 0 Josc/12
2 (25MOD X fosc)/B4
Timer 1 (16-bit timer) 1,3 (25MOP x timer 1 overflow rate)/32
(8-bit timer with 1,3 (25MOD x fosc)(32 x 12 x (256-TH1)}
8-bit autoreload)
Timer 2 1,3 Josc/(32 x (65536-(RC2H, RC2L))
Baudrate 1,3 (25MOD x free)/(64 x (2'9-SREL))
Generator

The internal baudrate generator consists of a free running 10-bit timer with f55./2 input frequency.
The internal baudrate generator is selected by setting bit BD in SFR BAUD.

M8 4235605 00bl290 413 WM
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Additional On-Chip RAM - XRAM

The SAB-C502 contains another 256byte of On-Chip RAM additional to the 256bytes internal RAM.
This RAM is called XRAM (‘eXtended RAM’) in this document.

The additional ON-Chip RAM is logically located in the external data memory range. The highbyte
of the XRAM address range startaddress is programmable by SFR XCON (94). The reset value of
XCON is OF8y (that is, XRAM address range F800H ... F8FF).

The contents of the XRAM is not affected by a reset. After power up the contents is undefined, while
it remains unchanged during and after reset as long as the power supply is not turned off. The
XRAM is contralled by SFR SYSCON as shown in table 8.

Table 8
Control of the XRAM
SFR SYSCON Description
XMAP1 XMAPO
0 1 Resetvalue. Access to XRAM is disabled. When cleared it can
be set again only by a reset
0 0 XRAM enabled
0 XRAM enabled. The signals RD and WR are activated during
accesses to XRAM

Because of the XRAM is used in the same way as external data memory the same instruction types
must be used for accessing the XRAM. A general overview gives table 9.

Table 9
Accessing the XRAM
Instruction Instruction Remarks
using
DPTR MOVX A @DPTR | Normally the use of these instructions would use a
MOVX @ DPTR,A | physically external memory. However, in the SAB-C502
the XRAM is accessed if it is enabied.
RO/R1 MOVX A, @Ri Normally Port 2 serves as page register. However, the
(page mode) MOVX@Ri,A distinction, whether Port 2 is as general purpose I/O or
as “page address” is made by the external design.
Hence a special SFR XPAGE is implemented the serve
the same function for the XRAM as Port 2 for external
data memory.

Note: When writing the page address (in page mode) at Port2 the value is also written in XPAGE.
However when writing XPAGE the value at PORT2 is not changed!

The behaviour of Port0/Port2 and RD/WR during MOVX accesses is shown in table 10.
B 2235605 00b1291 75T MW
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Table 10

Behaviour of PO/P2 and RD/WR during MOVX Accesses

Allure)- L508 pJepuels au) 0} ajqnedwod sapow

pBsn S | pasn st WYHX (2 pasn si | pasn st NyHX (0 | pasn st wydX (0
Aowsw e (3 anoe | posn s NYYX (0| Aiowsw e (0 BAloe annoeul [ (NODX = 39VdX)
BANOE Hwad (g annoeU| anjoe dm/ad (q Hm/ad (@
HAM/QH (9 O/ € 2d Hwad (a HAWAY (g O/l « 2d 0/l €« &d ebue)
O/l € 2d | (Aluo ereg-um) O/l ¢ 2d | (Auoerqg-um) | (Auoereg-gm) | ebed Ippe NyHX
shg € 0d (€ snd € 0d (8| O/l & 2d/od (B sng € 0d (e sng € 0d (e sng € 0d (& UM JOVX | 14D
pasn si posn si pBsn s} posn s pasn si pasn s1 XAOW
Kiowsw e (0| Aowew o o] Aowew e {o| Aowsw e (0| Aowsw e (o| Aowew pe{o (NOJX# JOovdx)
sAlOR oAe anjoe anoe sngoe aAfloe
HAWOH (a HMWaH (@ gwad (@ dwad (q Hmad (9 Hmad (9 sbuel
O/l ¢ 2d O/l € Zd Onead Ol «2d O & 2d O/l &« 2d | 8bed 1ppe WyHX
sng € 0d (8 sng € 0d (e sng € 0d (e sng ¢ 0d (8 sng € 0d (& sng € 0d (8|  8pISINO IDVIX
posn §i | pasn sl WyYX (2 | pesn sl WYX (0 pasn s| | pasn st WyHX (2 | pasn st WydX (2 (NODX = Hda)
Aowews e (0 aaloe amoeUl | Asowew ‘o (0 annoe aalpRUl
aAiE HMWGH (9 Hmay (g aapoe HMWaHY (g HM/QH (9 abuel
dwad (9| (Ajuo ereg-um) HWGaH (@ | (Auoeleq-ym) | (Aluo elea-Hm) ssaIppe WYHX
sNg € 2d/0d (B | sng € 2d/iod (B| O/l € 2d/0d (B | SNA € 2d/0d (8| sng & 2d/0d (8| sng € 2d/0d (B um H1dd | g1 4ad®
pasn St pasn s pasn 8| pesn si pasn s pasn si (NOOX #Hda) | XAOW
Aowssw ‘e {5 | Aowew e (0| Aoumw xe (o] Aowow xe (0| Aowew e (o] Aowsw e (9
eAE anoe anjIoe BAlEe anljoe Baloe abue.
Hmad q "amvad {q HMWGH (9 HMWaH (a HWOH (9 Hm/ad {a SS8IppE WYHX
sng € 2d/0d (B | SN & 2d/0d (8| SNQ e 2d/0d (8| sng € 2d/0d (8 | sng « 2d/0d (B | sng « 2d/0d (B 8pISINO H1dQJ
X oL 00 X o1 00
0dVIX ‘LdYWX 0dVINX “‘LdVINX
I=¥3 0=v3
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Eight Datapointers for Faster External Bus Access

The SAB-C502 contains a set of eight 16-bit-Datapointer (DPTR) from which the actual DPTR can
be selected.

This means that the user's program may keep up to eight 16-bit addresses resident in these
registers, but only one register at the time is selected to be the datapointer. Thus the DPTR in turn
is accessed (or selected) via indirect addressing. This indirect addressing is done through a special
function register (SFR) called DPSEL (data pointer select register, Bits 0 to 2). All instructions of the
SAB-C502 which handle the DPTR therefore affect only one of the eight pointers which is
addressed by DPSEL at that very moment.

A 3-bit field in SFR DPSEL points to the currently used DPTRXx:

DPSEL selected
DPTR

o
—l

DPTR O
DPTR 1
DPTR 2
DPTR 3
DPTR 4
DPTR 5
DPTR 6
DPTR 7

— s~ s a00O0O
— 200200
~— 02 0=0—20l.
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Interrupt System

The SAB-C502 provides 6 interrupt sources with two priority levels. Figure 4 gives a general
overview of the interrupt sources and illustrates the request and control flags.

v

High Priority

v

|
»

¥

v

A 4

v

v

v

v

b4

Timer 0 Overflow g B P v/z
TCON.5
ETO PT0
IE. 1 IP.1
Timer 1 Qverflow e ./o
TCONO 7oon.7 -
ET1 PT
IE.3 IP.3
Timer 2 Overflow —wz_j— > 1 - )
T2CON7 | © e '/;
P N\ H e e P12
T2CON.6 IE5 IP.5
EXEN2
T2C0N.3 Rl N y
>1 e 5] %
USART SCON.0 ©
1 ES PS
SCON. 1 IE.4 IP.4
D
- TCON. 1 -
IT0 \ EX0 PXO
TCON.O i£.0 IP.0
‘*.._r D e
s e e
NG TCON.3 -
IT1 EX1 FA PX1
TCON.2 E2 167 IP.2

v

Low Priority

MCS01778

Figure 4

Interrupt Request Sources
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Table 11

Interrupt Sources and their Corresponding Interrupt Vectors

Source (Request Flags) Vector Vector Address
IEQ External interrupt 0 0003y

TFO Timer O interrupt 000BH

IE1 External interrupt 1 0013H

TF1 Timer 1 interrupt 001BH

R+ TI Serial port interrupt 0023

TF2 + EXF2 Timer 2 interrupt 002By

SAB-C502

A low-priority interrupt can itself be interrupted by a high-priority interrupt, but not by another low-
priority interrupt. A high-priority interrupt cannot be interrupted by any other interrupt source.

If two requests of different priority level are received simultaneously, the request of higher priority is
serviced. If requests of the same priority are received simultaneously, an internal polling sequence
determines which request is serviced. Thus within each priority level there is a second priority
structure determined by the polling sequence as shown in table 12.

Table 12
Interrupt Priority-within-Level

Interrupt Source Priority
External Interrupt O, IEO High
Timer O Interrupt, TFO
External Interrupt 1, IE1 b
Timer 1 Interrupt, TF1
Serial Channel, Rlor Tl
Timer 2 Interrupt, TF2 or EXF2 Low

B 8235605 00LL295 3T5 W
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Fail Safe Mechanisms

The SAB-C502 offers enhanced fail safe mechanisms, which allow an automatic recovery from
software upset or hardware failure.

1) Watchdog Timer (15 bit, WDT)
2) Oscillator Watchdog (OWD)

1) Watchdog Timer (WDT)

The Waichdog Timer in the SAB-C502 is a 15-bit timer, which is incremented by a count rate of
either fovere/2 oF fovae’32 (fovoe = fose/12). That is, the machine clock is divided by a series of
arrangement of two prescalers, a divide-by-two and a divide-by-16 prescaler. The latter is enabled
by setting bit WDTREL.7.

Figure 5 shows the block diagram of the programmable Watchdog Timer.

0 7
fosc /12 =9 16 .
— > ﬁl\= worL
S
14 8
WDT Reset-Request
« . WDTH
L wocon(can)
- f e L T owns|wors] wor Jswor
Control Logic [>
70 6 L 0
External HW-Reset
WOTREL

MCS01774

Figure 5
Block Diagram of the Programmable Watchdog Timer
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— Starting and refreshing the WDT

Table 13 gives an overview how to start and refresh the WDT. The mentioned bits are located in

SFR WDCON.

Table 13

Starting and Refreshing the WDT

Function Example Remarks

Starting WD SETB SWDT Cannot be stopped during active mode of the
device. WDT is hatted during idle mode, power
down mode or the ascillator watchdog reset is
active.

Refreshing WD SETB WDT Double instruction sequence

SETB SWDT (setting bit WDT and SWDT consecutively) to

increase system security.

— Watchdog reset and watchdog status flag (WDTS)

If the software fails to clear the watchdog in time, an internally generated watchdog reset is
entered at the counter state 7FFCy. The duration of the reset signal then depends on the
prescaler selection (either 8 or 128 cycles). This internal reset differs from an external cne in so
far as the Watchdog Timer is not disabled and bit WDTS (SFR WDCON) is set. The WDTS is a
flip-flop, which is set by a Watchdog Timer reset and can be cleared by an externat hardware
reset. Bit WDTS allows the software to examine from which source the reset was activated. The

bit WDTS can also be cleared by software.

M 8235L05 0061297 178 W
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2) Oscillator Watchdog (OWD)

The OWD consists of an internal RC oscillator which provides the reference frequency for the
comparison with the frequency of the on-chip oscillator.

Figure 6 shows the block diagram of the oscillator watchdog unit while table 14 shows the effect
when the OWD becomes active/inactive.

Note: The OWD is always enabled!

RC fre 5 i
Oscillator g \J
SMHz o<ty
Fraguency Dela > 1
Comparator Y - >
f int.
( Reset
XTAL1
S on_chi WDCON(0COL)
n-Chip
XTAL? Oscillator ? l l l | |0WDS| | l |
v 'y
I ]
b\L/ -y int. Clock .
MCBOT772
Figure 6
Functional Block Diagram of the Oscillator Watchdog
Table 14
Effects of the OWD

Conditions Effect

Jfosc < frc/5 Switch input of internal clock system to RC oscillator output

Activating internal reset at the same time (reset sequence is clocked by
RC-oscillator).

Exception from effects of a Hardware Reset:

Watchdog Timer Status Flag, WDTS is not reset

Oscillator Watchdog Status Flag, OWDS is set

fosc > fac/D Input of internal clock system is fosc/2.

When failure condition (fosc < fre/5) disappears the part executes a
final reset phase of typ. 1 ms in order to allow the external oscillator to
stabilize.
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Fast Internal Reset after Power-On

The SAB-C502 can use the oscillator watchdog unit for a fast internal reset procedure after power-
on.

Normally members of the 8051 family enter their default reset state not before the on-chip oscillator
starts. The reason is that the external reset signal must be internally synchronized and processed
in order to bring the device into the correct reset state. Especially if a crystal is used the start up
timed of the oscillator is relatively long (typ. 1 ms). During this time period the pins have an
undefined state which could have severe effects e.g. to actuators connected to port pins.

In the SAB-C502 the oscillator watchdog unit avoids this situation. After power-on the oscillator
watchdog’s RC oscillator starts working within a very short start-up time (typ. less than 2 us). In the
following the watchdog circuitry detects a failure condition for the on-chip oscillator this has not yet
started (a failure is always recognized if the watchdog’s RC oscillator runs faster than the on-chip
oscillator). As long as this condition is valid the watchdog uses the RC oscillator output as a clock
source for the chip rather than the on-chip oscillator’s 16 output. This allows correct resetting of the
part and brings also all ports to the defined state.

Delay between power-on and correct reset state:
Typ: 18 us
Max: 34 us

Bl 4235bL05 0061299 Tul N
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Power Saving Modes
Two power down modes are available, the Idle Mode and the Power Down Mode.

The bits PDE, PDS and IDLE, IDLS select the Power Down mede or the idle mode, respectively. If
the Power Down mode and the idle mode are set at the same time, Power Down takes precedence.
Table 13 gives a general overview of the power saving modes.

Table 15
Entering and Leaving the Power Saving Modes
Mode Entering Leaving by Remarks
Exampie
Idle mode ORL PCON, #01H |- enabled interrupt | CPU is gated off
ORL PCON, #20H | — Hardware Reset | CPU status registers maintain
their data.

Peripherals are active
Double instruction sequence

Power Down ORL PCON, #02H | Hardware Reset Oscillators are stopped. Contents
Mode ORL PCON, #40H of on-chip RAM and SFR's are
maintained (leaving Power

Down Mode means redefinition
of SFR'’s contents.)

Double instruction sequence

In the Power Down mode of operation, ¥ can be reduced to minimize power consumption. It must
be ensured, however, that V' is not reduced before the Power Down mode is invoked, and that ¥
is restored to its normal operating level, before the Power Down mode is terminated. The reset
signal that terminates the Power Down mode also restarts the oscillator. The reset should not be
activated before V. is restored to its normal operating level and must be held active long enough
to allow the oscillator to restart and stabilize (similar to power-on reset).

W 4235605 0061300 592 MW
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Absolute Maximum Ratings

Ambient temperature under bias (T} .....coovveiinieiemni -40°Cto+85°C
Storage temperature (Tsr)........cooer i s -65Cto+150°C
Voltage on ¥ pins with respect t0 ground (Vsg) --...cooevvsenmmnninine, -05Vto65V
Voitage on any pin with respect to ground (Fsg) ..., -05Vto ¥+ 05V
Input current on any pin during overload condition ... —10mAto + 10 mA
Absolute sum of all input currents during overload condition ... | 100 mA |

PoWer AISSIPAtION....c.ccviciaerierreei s TBD

Note: Stresses above those listed under "Absolute Maximum Ratings” may cause permanent
damage of the device. This is a stress rating only and functional operation of the device at
these or any other conditions above those indicated in the operational sections of this
specification is not implied. Exposure to absolute maximum rating conditions for longer
periods may affect device reliability. During overload conditions (Vi > Vec OF Viy < V) the
Voltage on Vi pins with respect to ground (Vss) must not exceed the values defined by the
absolute maximum ratings.

Bl 8235605 00bL301 429 1N
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DC Characteristics
Voc=5V+10%,-15%; Vgs=0V, Ty =010 + 70 °C for the SAB-C502
Ty =—40to + 85 °C for the SAF-C502

Parameter Symbol Limit Values Unit | Test Condition
min. max.
input low voltage In -05 0.2 Ve \ -
(except EA, RESET) -0.1
Input low voltage (EA) Vi, -05 0.2 Ve vV oo-
-0.3
Input low voltage (RESET) Vie -05 0.2 Ve \Y -
+ 0.1
Input high voltage Ve 0.2 Vee Vee +05 |V -
(except EA, RESET, XTAL1) +0.9
Input high voltage to XTAL1 Vit 07 Ve |Vee+05 |V
Input high voltage to RESET, EA | ¥y, 06V |Vee+05 [V =
Qutput low voltage (ports 2, 3) Vol - 0.45 Vv Io.=1.6 mAY
Output low voltage Vaus - 0.45 Vv Iy = 3.2 mA"

(port 0, ALE, PSEN)

Output high voltage (ports 2, 3) | Vo 2.4 - v Ioy=—80 pA
Og VCC - IOH=_1OU~A
Cutput high voltage (port 0 in Yom 24 - V. |Ioy=— 800 uA2,
external bus mode, ALE, PSEN) 09V |- loy =— 80 pA2
Logic 0 input current Iy -10 -50 LA [ V=045V
(ports 1, 2, 3)
Logical 1-to-0 transition current | I, -65 - B850 pA | Fy=2V
(ports 1, 2, 3}
Input leakage current 1, - 1 HA (045 < V< Ve
(port G, EA, P1)
Pin capacitance Co - 10 pF |/c=1MHz,
TA = 25 UC

Power supply current:

Active mode, 12 MHz? Iec - 23.3 MA | V=5V

ldle mode, 12 MHz? Iec - 7.4 mA | V=5V

Active mode, 20 MHz” I - 33.9 MA | Vee=5V4

ldle mode, 20 MHz? Iee - 10.6 mA | Fee=5V9

POWG[’ DOWI'I MOde IPD - 50 p.A VCC = 2 aan 5.5 V,G)
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2)

3}

4

5}

7

Capacitive loading on ports 0 and 2 may cause spurious noise pulses 1o be superimposed on the Vg of ALE
and port 3. The noise is due to external bus capacitance discharging into the port 0 and port 2 pins when these
pins make 1-to-0 transitions during bus operation. In the worst case (capacitive loading > 100 pF), the noise
pulse on ALE line may exceed 0.8 V. In such cases it may be desirable 1o qualify ALE with a schmitt-trigger,
or use an address latch with a schmitt-trigger strobe input.

Capacitive loading on ports 0 and 2 may cause the Vo on ALE and PSEN to momentarily fall bellow the
0.9 V¢ specification when the address lines are stabilizing.

Ien (Power Down Mode) is measured under following conditions:
EA = Por0 = Vg; RESET = Vgg; XTAL2 = N.C.; XTAL1 = Vg all other pins are disconnected.

Isc (active mode) is measured with:

EAL'l dl’iven W|th rCLCHv tCHCL = 5 nS, V'"_ = VSS + 05 V, Tle = VCG - 05 V, XTAL2 = NC.;

EA = Port0 = RESET = F; all other pins are disconnected. I would be slightly higher if a crystal oscillator
is used (appr. 1 mA).

I; (idle mode) is measured with all output pins disconnected and with all peripherais disabled;
XTAL1 drlv_en with foLons fomoL = 5ns, V||_ = VSS +05V, VIH = VCC -0.5 V; XTAL2=N.C,;
RESET = EA = Vgg; Port0 = V; all other pins are disconnected;

Ic max @t Other frequencies is given by:

active mode: I max = 1-32 X fosg + 7.48

idie mode: Toc max = 0.40 X fose + 2.62

where foc is the oscillator frequency in MHz. Iic values are given in mA and measured at Fgg =5 V.
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AC Characteristics for SAB-C502-1. / C502-2R
VCC=5V+10°/D,_15%; VSS=OV

TI,=0Ct0+70C for the SAB-C502
T,=—40Cto+85C for the SAF-C502

(Ci for port 0, ALE and PSEN outputs = 100 pF; C,_ for all other outputs = 80 pF)

Program Memory Characteristics

Parameter Symbol Limit Values Unit
12 MHz Varlable Clock
Clock 1/tc ¢ = 3.5 MHz to 12 MHz
min. | max. | min. max.
ALE pulse width tiL 127 |- 2loo ~ 40 - ns
Address setup to ALE Lavie 43 - lorc — 40 - ns
Address hold after ALE fiax 30 - feic, — 53 - ns
ALE low to valid instr in i - 233 |- 4t ~100 | ns
ALE to PSEN fur 58 |- toroL — 25 - ns
PSEN pulse width toLon 215 |- 3t —35 |- ns
PSEN to valid instr in touw - 150 |- 3t —100 ins
Input instruction hold after PSEN | foyx 0 - 0 - ns
Input instruction float after PSEN toxiz! - 63 - toree — 20 ns
Address valid after PSEN toxay) |75 |— tooL ~ 8 ~ ns
Address to valid instr in Eaviy - 302 |- St —115 |ns
Address float to PSEN tazeL 0 - 0 - ns

") Interfacing the SAB-C502-L/C502-2R to davices with float times up to 75 ns is permissible. This limited bus
contention will not cause any damage to port 0 Drivers.
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AC Characteristics for SAB-C502-L / C502-2R

External Data Memory Characteristics

Parameter Symbol Limit Values Unit

12 MHz Variable Clock

Clock 1/tc o = 3.5 MHz to 12 MHz

min. | max. | min. max.

RD pulse width trinm 400 |- Bte i — 100 |- ns
WR pulse width tuwn | 400 |- Btec — 100 |- ns
Address hold after ALE taxe 30 - teioL — 53 - ns
AD to valid data in tov |~ 252 |- Btec— 165 | ns
Data hold after RD taox |0 - 0 - ns
Data float after RD taoz |- 97 |- 2t —70  |ns
ALE to valid data in oy - 517 |- 8t — 150 |ns
Address to valid data in tavov - 585 |- e — 165 |[ns
ALE to WR or RD fiwt 200 [300 |3fgo —50 |3few +50 [ns
Address valid to WR or RD faw 1203 |- bt — 130 |- ns
WR or RD high to ALE high fwn |43 1123 | too — 40 foro + 40 ns
Data valid to WR transition fawx |33 |- foroL — 50 - ns
Data setup before WR fovwn | 433 |- Tt — 150 |- ns
Data hold after WR fwiox 133 |- loioL = 50 - ns
Address float after RD frLaz - 0 - 0 ns
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External Clock Drive
Parameter Symbol Limit Values Unit
Variable Clock
Freq. = 3.5 MHz to 12 MHz
min. max.
Oscillator period foreL 83.3 285.7 ns
High time tonex 20 forel — folex ns
Low time tolex 20 forol = femex ns
Rise time foicH - 20 ns
Fall time tomoL - 20 ns
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AC Characteristics for SAB-C502-L20 / C502-2R20
Voc =5V +10%,—15%; Vss=0V

T,=0TCt0+70°C for the SAB-C502
T,=—40Cto+85C for the SAF-C502

(C, for port 0, ALE and PSEN outputs = 100 pF; C_ for all other outputs = 80 pF)

Program Memory Characteristics

Parameter Symbol Limit Values Unit
20 MHz Variable Clock
Clock 1/too = 3.5 MHz to 20 MHz
min. | max. | min. max.
ALE pulse width fL 60 - 2tec — 40 - ns
Address setup to ALE faviL 20 - toreL — 30 - ns
Address hold after ALE tax 20 - foro — 30 - ns
ALE low to valid instr in fiuv - 100 (- 4fc . ~100 | ns
ALE to PSEN fupL 25 |- foroL — 25 - ns
PSEN pulse width toLn 115 |- oo —35 - ns
PSEN to valid instr in fou -~ 75 |- 3tqc—75 |ns
Input instruction hold after PSEN | fayix 0 - 0 - ns
Input instruction float after PSEN | feyr? |- 40 |- foc— 10 ns
Address valid after PSEN texay) |47 |- foroL— 3 - ns
Address to valid instr in Eaviy - 190 |- 5tcicL — 60 ns
Address float to PSEN tazpL 0 - 0 - ns

*) Interfacing the SAB-C502-L20/C502-2R20 to devices with float times up to 45 ns is permissible. This limited
bus contention will not cause any damage to port 0 Drivers.
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AC Characteristics for SAB-C502-L20 / C502-2R20

External Data Memory Characteristics

Parameter Symbol Limit Values Unit

18 MHz Variable Clock

Clock 1/toLeL = 3.5 MHzZ to 20 MHz

min. |max. | min. max.

RD pulse width T 200 |- Btoc — 100 |- ns
WR pulse width fwwn | 200 |- 6o e, — 100 | — ns
Address hold after ALE fiaxe 20 - tercl — 30 - ns
RD to valid data in taov |- 155 |- St —95  ns
Data hold after RD fRHOX 0 - 0 - ns
Data float after RD twoz |- 76 |- Ot —24 | NS
ALE to valid data in Loy - 250 |- 8t — 150 |ns
Address to valid data in LavDy - 285 |- Otcc.— 165 | ns
ALE to WR or RD fow 100|200 |3fge —50 |3fge+50 | ns
Address valid to WR or RD EaviL 70 |- 4o —130 |- ns
WR or RD high to ALE high FaHLH 20 80 foro = 30 foroL + 30 ns
Data valid to WR transition fowwx | 5B - tooL — 45 - ns
Data setup before WR fowwn 1200 |- Ttoo — 150 | - ns
Data hold after WR twax |10 |- tore, — 40 - ns
Address float after RD faiaz - 0 - 0 ns

B 3235605 001308 883 WM

Semiconductor Group 393

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/6256240/SAF-C502.html

SIEMENS SAB-C502

External Clock Drive

Parameter Symbol Limit Values Unit
Variable Clock
Freq. = 3.5 MHz to 20 MHz
min. max.
Oscillator period toreL 50 285.7 ns
High time fomex 12 torer — eLox ns
Low time foLox 12 forel — Tomex ns
Rise time oL - 12 ns
Fail time fomoL - 12 ns
fihw

ALE

L
J
J

~— fhwe = = T —=

— - fipL

-— vy —

- oy |~
PSEN / j \
= = foxz

fPXIX

Portd )—i AO-AT ) L InstrIN AD-A7 H

" fAVIV

Port2 X A8-A15 x AB-A15

WCTO0096

Figure 7
Program Memory Read Cycile

B 3235605 00L1309 71T MW
Semiconductor Group 394

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/6256240/SAF-C502.html

SIEMENS SAB-C502

™ fWHLH -
ALE / \
PSEN / \ /
= fuoy -/
"_"LLWL frurm
—_ f
RO \ /
—'] "AVLL ™ Bl fRHoz"—
- ’Luxz
- Rz — TRupx
AO-A7 from AQ-A7 Instr.
Portd >_1 Ri_or DPL XXE Data IN %‘( from_PCL N
fawwL -
Favoy
Port2 P2.0—-P2.7 or AB-A15 from DPH X AB-A15 from PCH
MCTC0087
Figure 8
Data Memory Read Cycle
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-
—=1 fin [=—
ALE / \
PSEN / \
w—R /
e fovwx
— fAVLL o —- ——fWHQX
= A |~
favwh
f AD-A7 from }{ XX AQ-A7
Port0 :)-1 R0 or DPL Data OUT from PCL >—< Instr.IN
fAVWL
Port2 )l P2.0-P2.7 or AB-A15 from DPH )( AB-A15S from PCH
MCTOC098
Figure 9
Data Memory Write Cycle
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ROM Veritication Characteristics for SAB-C502-2R

ROM Verification Mode 1

Parameter Symbol Limit Values Unit
min. max,

Address to valid data Lavav - 480 0. ns

ENABLE to valid data feLay - 481c 0L ns

Data float after ENABLE teraz 0 4810 00 ns

Oscillator frequency Vtcee |4 6 MHz

Address )——C

P2.7
ENABLE

Address: P1.0-P1.7=A0-A7
P2.0-P2.4=AB-A12
Data: P0.0-PQ.7=D0-07

Port0 ———< Data OUT }——

4
Elay

H
oy

—-— —n—'

MCT00049

Inputs: P2.5-P2.6, PSEN=Ks
ALE, EA= V|H
RESET = Wy

Figure 10
ROM Veritication Mode 1
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VCC _O.SV

0.2V +0.9

Test Points

0.2V ~0.1

r

D.45V

MCT00039
AC Inputs during testing are driven at V; — 0.5 V for a logic ‘1" and 0.45 V for a logic ‘0". Timing
measurements are made at ¥y, for a logic ‘1’ and ¥, for a togic ‘0".

Figure 11
AC Testing: Input, Qutput Waveforms

\ Vou=0.1V
/ Vo +0.1V

MCT00038
For timing purposes a port pin is no longer floating when a 100 mV change from load voltage
occurs and begins to float when a 100 mV change from the loaded ¥V, / ¥ level occurs.
Io [ Iy 2 £20 mA.

Timing Reference

Moad Points

Figure 12
AC Testing: Float Waveforms

e oL -
V=05V = e e
« f 0.7V,
0.2V..~0.1
0.45V o
- To ox fonex MCT00033
fener foren
Figure 13
External Clock Cycle
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SAB-C502

3.5-20 MHz =

——

C = 30pF t 10pF

(incl. stray capacitance)

Crystal Oscillator Mode

XTAL2
P-1CC-44/Pin 20
P-CIP-40/Fin 18

XTALT
P-LCC-44/Pin 21
P-DIP-40/PIn 19

N.C.

External Oscillator
Signai

XTALZ
P-LCC-44/Pin 20
P-DIP-40/Fin 18

XTAL1
P-LCC~44/Pin 21
P-DIP-40/Pin 19

MCS01784

Driving from External Source

Figure 14

Recommended Oscillator Circuits
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