NEC uPD556B v
NEC Electronics US.A. Inc.

Microcomputer Division

uCOM-4 4-BIT SINGLE CHIP
ROM-LESS EVALUATION CHIP

DESCRIPTION The uPD5568B is the ROM-less evaluation chip for the uCOM-4 4-bit single chip micro-
computer family, The uPD556B is used in conjunction with an external 2048 x 8-bit
program memory, such as the uPD2716 UV EPROM, to emulate each of the 14 differ-
ent uCOM-4 single chip microcomputers.

e

The,ﬁPDS;E;B\?:})ntains a 96 x 4-bit RAM, which includes six working registers and the
Flag‘r‘éﬁiﬁéﬁﬁ'has a level-triggered hardware interrupt, a three-level stack, and a pro-
grammable 6-bit timer, The uPD556B executes all 80 instructions of the extended
MCOM-4 family instruction set.

The uPD556B provides 35 1/0 lines organized into the 4-bit input Ports A and B, the
4-bit 1/O Ports C and D, the 4-bit output Ports E, F, G, and H, and the 3-bit output
Port |. It typically executes its instructions with a 10us instruction cycle time. The
#PDbB56B is manufactured with a standard PMOS process, allowing use of a single - 10V
power supply, and is available in a 64-pin quad-in-line ceramic package.

PIN NAMES
PIN CONFIGURATION o 1 NGy H
PDy; 3 2 63 Vg PAG-PA3 Input Port A
PD3 ] 3 62 PORESET
PEg T— 4 81 F——IINT PBg-PBj3 Input Port B
PE; . 5 60 EPC3
‘PEp; C— 6 58 IPCy PCp-PC3 tnput/Output Port C
PE, ] 7 58 £3PC,
BREAK 8 57 F—PCp PDg-PD3 Input/Output Port D
STEP T 9 56 1PB3
Acc/Pc =410 55 —=¥B, PEg-PE3 Output Port E
Pto =11 54 P8,
Po C—12 53 =P8, PFo-PF3 Output Port F
Pg 13 52 FPAg
P7 CT—ha s1 [—ra; PGp-PG3 Output Port G
P .15 uPD 50 aPA,
Ps —J16 5568 a9 E/arag PHp-PH3 Output Port H
P 48 Pi
P3 4==:§ 47 %gl“ P|0-P|2 Output Port |
P2 g9 46 [Jr1p —
P1 c—]20 45 —PH; INT Interrupt Input
Po .21 44 FOPHy -
by 22 43 F=PH, i0-7 Instruction Input
| 23 PH
Ir, 6:: 24 :12 ::,,%3 PCo.10 Program Counter Output
1 40 PG
13 g gg 39 ::p%1 Acc/PC Accumuiator/Program
1> 327 38 FPGq Counter Select
428 37 ek
In C]29 36/ PFo BREAK Break Input
CLy T30 35 L OPF, -
CLn C331 34 EOPFg STEP Single Step Input
GND 32 33 I TEST
Clg-CLq External Clock Source
RESET Reset
Vaa Power Supply Negative
Vss Power Supply Positive
TEST Factory Test Pin
{Connect to Vgg)
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uPD556B BLOCK DIAGRAM

P00
Acc/PC

PA3 0 %Fﬂﬂ BREAK |-=——BREAK
[:1 p.SELECTOR s |
RAM RAM y o 'CONTROL|-w— STEP
x »
PB3.0 I:‘_#)‘ 8 9% x4 DECODER W 1 (\r
[
Ut
BE? oown
PC3.0 q c : COUNT-
haakd STACK O
PD3.g o — | STACK 1
RAM BUFFER DPy DPy STACK 2
PE3Q € L] > . J} 81T INSTRUCTION BUS L] s E 1
LE yo g & <;:] 7-0
4-BIT { ! ! @
INTER- x: QBUS
Prao F Face 8 32 4 P-8US
4817 ﬁ TIMER
<
PG3.0 G CONTROL
<; AND
_ 481T ALU : Ace DECODE —
PH3.g C H contrOy—— Y
R 1 C.G. ~—— RESET
w° (( c|¢!
CLy CLp
- Operating TEMPEratUre . . . ... .oovvore s s sons e o -10°C to +70°C ABSOLUTE MAXIMUM
Storage TEMPETALUIE . . . .« oo v onn s v e ee s -40°Cto +125°C RATINGS*?
Supply VOHEge, VGG « - oo vccvmr s -15V to +0.3V
All Input Voltages. . ... ...... e e e e e e s -15V to +0.3V
All Qutput Voltages. . . . . T -15V to +0.3V
Output Current (total, all POFts). . .ot e e -4 mA
Ta=25"C

*COMMENT: Stress above those listed under Absolute Maximum Ratings’’ may cause permanent
damage to 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 extended periods may affect device

reliability.
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uPD556B

DC CHARACTERISTICS  To~-10°C 10 4707 VGG - 10V ¢ 10% Vss - OV

LIMITS TEST
PARAMETER SYMBOL | MIN | TYP | MAX | UNIT CONDITIONS
Input High Vi 0 -20 A Ports Ato D, 159
Voltage BREAK, STEP, INT, RESET,
and Age/PC
Input Low ViL -43 \ele] \ Ports Ao D, 179
Voltage BREAK, STEP INT, RESET,
and Acc/PC
Clock High ViH 0 -0.8 v CLg Input, External Clock
Volitage
Ctock Low A ~6.0 VGG v CLg Inpul; Externat Clock
Valtage
10 HA Ports Aand B, 17,0
(nput Leakage | iNT, F\‘ESET,-BR\E/AK, STEP,
Current High LIH Ace/PC, Vy=-1
+10 MA Ports Cand D, V| = -1V
-10 uA [ Parts Aand B, l7g
Input Leakage | i INT, RESET, BREAK, STEP,
Current Low L. Acc/PC, Vi =-11V
-10 A Ports Cand D, V| = -1V
Ctack Input I{eH +200 A CLg Input, External Clock,
Leakage High Vol = OV
Clock Input el -200 uA Cig Input, External Clock,
Leakage Low VoL =-11V
YOH1 -1.0 \ Ports Ctot, P1p.p
Output High - lgn =-1.0mA
Voltage VOH2 -2.3 v Ports C to 3, P1p.0
lgM = -3.3mA
Output Leakage ILoL ~-30 uA Ports C to |, P10
Current Low ) Vo=-11V
Supply Current {IeYe) -30 -50 mA

AC CHARACTERISTICS T1,--10°Cto+70°C, vgg = -10V = 10%

LIMITS TEST
PARAMETER SYMBOL fMIN | TYP | MAX] UNIT CONDITIONS
Freguency fe 150 440 KHz
Clock Rise and Fall Times| ¢t tf 0 03 us
Clack Pulse Width High tewWH 05 56 S
Clock Pulse Width Low towL 05 56 ) us
Input Setup Time tis 5! ous
input Hold Time tIH o} Ms
BREAK to STEP Interval tgS 200 HS f - 400 KHz, 1" Written
STEP to RUN Interval R 200 us £ =400 KHz, "1 Written
STEP Pulse Width s 30 us f =400 KHz, "1' Written
BREAK to Agp Interval A 200 us f =400 KHz, "1 Written
Acc/PC Pulse Width WA 30 us f =400 KHz, 1" Written
STEP to Acc Interval t15A1 200 us § =400 KHz, “1” Written
PC to STEP Overlap tga2 S | us f=400 KHz 1" Written
PC 1o RUN Interval tAB - 0 HS t=400 KHz, “1" Written
AGEIPC - P 1.0 Delay tpAP1 15 | us =400 KHz, 17 Written
DAP2 15 | us =400 KHz, "1 Written
CAPACITANCE Ta=25C
LIMITS TEST
PARAMETER SYMBOL|MIN JTYP]| MAX JUNIT ] CONDITIONS
Input Capacitance Ci 15 pf
Qutput Capacitance Co 15 pf =1 MHz
Input/Output Capacitance| C|Q 15 pf
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uPD556B

11y CLOCK WAVEFORM
T
te r -t
Vgs "{K—Wkﬂt’ V¢H
Veg —- ="VoL
l TIMING WAVEFORMS
P1o-0 (PC)

tIS-—! tH
0 A X

BREAK _/F L
WS
STEP — A )fﬂ
wa SA2 —e| pe——o = tap
Acc/PC ]i

1DAP | —e] - tDAP2
PI00 O (Acc) PcIn X ace X 9 X (PCIn*m X(Acc) Xipcyn+m
7

pcin
. ) v PACKAGE OQUTLINE
Ik +
s i
_— |
[ | “
) CERAMIC ,
ITEM | MILLIMETERS | INCHES
A 415 1.634 MAX
B 1.05 0.042
c 2.54 0.1
D 0.5 0.1 0.2 £ 0.004
E 39.4 1.55
F 1.27 0.05
G 5.4 MIN 0.21 MIN
1 2.35 MAX | 0.13 mAX
J 24.13 0.95
K 19.05 0.75
L 15.9 0.626
M 0.25+0.05 | 0.01 +0.002
176 5568DS-1-82-CAT
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NEC 1PD42518160, 4218160

Fast Page Mode Read Modify Write Cycle

tRase trp

RAS Vin- \
Vie- 9 ‘ ;
1PRWC
tchp tsco toas tcp tcas tcp tcas tcen
'4—.
UCAS VH- !\ / !S 4 \. Y
LCAS Vi- / A\ / / \ \_
tran traL
tash Lnﬂll sd  [toan tagel| | toan tasg] | foan
Vii- >¢ F
Address Vie Row Col. ! Col. X Col.
: | i tacp tace
" tawp | tePwp | tcpwp |, tow
tawp Howl tawp [towd tawp e,
tres fcwp twp " tewo fwp  [tres) towo wp
—= V- 3 = X A X Tt ¥
WEVIL— £££££/ ‘ S S
trac
tan
toag toEH
~E V- £
O Vi- \ S S 5 S
toeo
foez
UIO Vou- L2
LIO Vo ok
tos| | tou tos| | ton tos| |ton
U io Vimk- . . .
LIO \p— oommmmmemmmmmosmommmoomssees gy N Jresossemssmen- g:xﬂ in ;} """"""" Zy n

Remark In the fast page mode, read, write and read modify write cycles are available for each of the consecutive
CAS cycles within the same RAS cycle. ’

B k427525 0091571 193 A
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NEC

©PD42518160, 4218160

Fast Page Mode Byte Read Modify Write Cycle

trase tRp
== Vi y
RAS o N V
t trRWC
lﬁf_ trco toas toas toen,
—_— V- X "4 \ ¥ 3
UCAS Vi )‘ \\. / S \
{cre tce tcas top tMRH
[cAs Vw- 3 7
Vie- St 2
tRAD tRAL
tasg | [tran, tasc toan tasc| | toan tasc| |tcan
plt— o1 [ty pattr ] -
Vin- '
Address Vi )i Row}O‘K Col. A Col. Col.
1
tace tac
trwo tePwo . Icpwo tow
tawo towt tawp " flow tawn tAwL
fﬁ,rC_S towo e (tacs| towo | [twe [ecs _towo Twp
—= VHh- 3 X
WEVIL—£££££/ \- & S;l{{f{
tRAC
' taa taa tar
it foeH 1 toe t 1
y 5 \ g S
~E IH- . OEA| toea toex)
% v AMMMNY Y A\ ANARY
teiz| | foeo tazf | toeo
toz toez toz tCXEZI
et !
Vou- Hi-2Z Hi-Z
U]/o VOL- B o L o] e N L O LT s oui -----------------
Vou- Hi-Z \ Hi-Z
Lo T Bttty roit & Eebdehie i tout)i---- ---------------------------------------
fos| | tom | toH
1
Vin-
T R ——— O n oo E 00 04 Smmm— i
bos) | ton |
Vin-
R R o4 XXRARKRR
Remarks 1. In the fast page mode, read, write and read modify write cycles are available for each of the
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consecutive CAS cycles within the same RAS cycle.
2. This cycle can be used to control either UCAS or LCAS only. Or, it can be used to control UCAS
or LCAS simultaneously, or at random.

B L427525 0091572 02T WM
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NEC 1PD42518160, 4218160

CAS Before RAS Self Refresh Cycle (Only for the uPD42$18160)

[ trass | e

trPs

— V- Y
RAS ?b

~
(g

tcap

tarc

[

teHs

toen

tcsr

UCAS V- \
LCAS  Vu-

Pt

Remark Address, W, OE: Don't care t YO, U VO: Hi-Z

Cautions on Use of CAS Before RAS Self Refresh

CAS before RAS self refresh can be used independently when used in combination with distributed CAS
before RAS long refresh; However, when used in combination with burst CAS before RAS long refresh or with
long RAS only refresh (both distributed and burst), the following cautions must be observed.

{1) Normal Combined Use of CAS Before RAS Self Refresh and Burst CAS Before RAS Long Refresh
When CAS before RAS self refresh and burst CAS before RAS long refresh are used in combination, please
perform CAS before RAS refresh as follows just before and after setting CAS before RAS self refresh.

uPD42S18160: 1,024 times within a 16 ms interval

{2) Normal Combined Use of CAS Before RAS Self Refresh and Long RAS Only Refresh

When CAS before RAS self refresh and RAS only refresh are used in combination, please perform RAS only

refresh as follows just before and after setting CAS before RAS self refresh.

HPD42818160: 1,024 times within a 16 ms interval

{3) If trass Ny is not satisfied at the beginning of CAS before RAS self refresh cycles (tras < 100 ps), CAS before

RAS refresh cycles will be executed one time.

If 10 us < tras < 100 us, RAS precharge time for CAS before RAS self refresh (tres) is applied.

And refresh cycles as follows should be met.

#PD42S18160: 1,024 times within a 128 ms interval

For details, please refer to How to use DRAM User’s Manual.

B Luc2?525 0091573 Teb IR
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NEC

1/PD42518160, 4218160

7686

CAS Before RAS Refresh Cycle

RAS Vin—

UCAS
LCAS

RAS Only Refresh Cycle

S VS
RAS

" trc tre
{RAS tre tras O trp
3 ¥ )
N I’ N 3
tcap
{csr {cHR tarc tcsm tcHrR tRPC, tcen
\ /———§ y
N 2 <\ j/ \ / \_
Remark Address, WE, OE: Don't care L1/Q, U I/Q: Hi-Z
tre tRC
tras | trp tras o G
=\ ﬂk—\ b
\ N
N 7
tcrp
tere trrc teen
Y 3

UCAS Vm-
LCAS Vu-

Vin—

Address Vie

tasr

tRaH

Row

Remark ﬁﬁs Don't care

B Lu2?525 0091574 9T2 M
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NEC 1PD42518160, 4218160
Hidden Refresh Cycle {(Read)
tRC tre .
tAAS le trp tRas _ tar
arc  VH- \ * Y
RAS Vi- S& 7 \ i \
tcre trco trsu tcHR teen
UCAS Vm- 1 4 Y
LCAS Vi~ / \\i iz N
trap tRaL
t:_sﬁ tran tasc ‘tc_AI;I
Vin-
Address Vi m Row 3@‘ Col.
tacs twir

— V- 4
WE Vi Z!ZZ!({/

AERRARRARRRNRANY

= v NSNS —"1 77777777777

Ulio  vou- Hi

] A
LIO oo ==meessseeessmresssodiees s { g)q DataOut
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