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DESCRIPTION

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

The uPD5668B 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.
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The.ﬁPDEQGB\c;omains a 96 x 4-bit RAM, which includes six working registers and the
Flag reglster,‘l’fhas 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
uPDb56B 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 N vy S
PDy; — 2 63 F—Vvgg PAQ-PA3 Input Port A
PD3 ] 3 62 FRESET
PEp .T—] 4 61 F—INT PBg-PB3 Input Port B
PE; = 5 60 FPC3
PEp C—] 6 59 F—3PC) PCo-PC3 Input/Output Port C
PE, £33 7 58 PCH
BREAK 8 57 —aPCqo PDg-PD3 Input/Output Port D
STEP .3 o 56 FIPB3
Acc/PC —j10 55 By PEQ-PE3 Output Port E
Pio =11 54 PB4
Pe .12 53 F——IPBg PFo-PF3 Output Port F
Pg .13 52 E9PA3
P7 T4 51 f[—PA, PGp-PG3 Output Port G
Ps 15 1wPD 50 fIPA,
P 116 5568 a9 E—pag PHg-PH3 Output Port H
P ag ke
= e =r Plg-Pis Output Port |
P2 £19 46 FPlp —
Py —20 a5 E3PH, INT Interrupt Input
Po 21 44 FPH, A
V7 22 43 F—IPH f0-7 Instruction Input
| 23 PH
Ir, 6::: 24 :;2 329%3 PCo.10 Program Counter Output
1 40 PG
i3 g %2 39 ::p%1 Acc/PC Accumulator/Program
1 €327 38 E33PGq Counter Select
W =328 37 —IPF,
In C329 36/ PFo BREAK Break Input
CLy 30 35 PRy -
CLn 331 34 POPFg STEP Singie Step Input
GND /332 33 I TEST
CLg-ClL4q 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

P100

BLOCK DIAGRAM

*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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AcclPC
PA3 o A Fj-l BREAK |=——S8REAK
AND
an am [ P-SELECTOR STEP
M TN N 'CONTROL]-atm— STEP
- . % x4 DECODER W W {}
#C
up/
DOWN
PCi0 c COUNT-
i ? ER
a8 "l STACK O
PD3.0 D —T STACK 1
RAM BUFFER DPy DPL STACK 2
PExg 3 L Y 81T INSTRUCTION BUS S
ot I1.0
vo TBIT Lr_ 3
INTER- QBUS
PE3.0 - F FACE | P-8US
TIMER
PG3.0 G CONTROL
c__——————_—— AND
4BIT DECODE
INT. —
PH30 = contrROU———— N7
Pi2.0 1 C.G. ~~——— RESET
cLy Clp
- Operating TeMPerature . . .. .. .....ccoecrneo s s s -10°C to +70°C  ABSOLUTE MAXIMUM
Storage TEMPErature . . . ..o vvoeeevn o onnms e os -40°C to +125°C RATINGS*
Supply VOItage, VGG - - v v ccvmror oo -15V to +0.3V
All INput VOIAgES . . . . o .o er i -15V to +0.3V
Al QULPUT VOMAGES. . . . o oo v -15V to +0.3V
Output Current (total, Al POIES) . o ot et -4 mA
Ta= 25°C



uPD556B
DC CHARACTERISTICS Ta=-10°Cto +70°C; VGG = =10V + 10%, Vg5 = OV

LIMITS TEST
PARAMETER SYMBOL | MIN TYP | MAX | UNIT CONDITIONS
Input High ViH 0 -20 v PortsAto D, 179
Voltage BREAK, STEP, INT, RESET,
and Age/PC
Input Low ViL -43 VGG \% Ports Ato D, 179
Voltage BREAK,STEP, INT, RESET,
and Acc/PC
Clock High VisH 5} ~-0.8 v CLg Input, External Ctock
Volitage
Clock Low Vil ~6.0 vee | Vv Clg Input, External Clock
Valtage
+10 uA | Ports Aand B, 179
Input Leakage \ iNT, RESET,_BREAK, STEP,
Current High LIH Acc/PC, Vi =-1V
+10 uA Ports Cand D, V| = -1V
-10 HA Ports Aand B, l7g
Input Leakage \ X INT, RESET, BREAK, STEP,
Current Low Lt Ace/PC, Vi =-11V
-10 uA Ports Cand D, V| = =11V
Ctack Input 1L +200 HA CLg Input, External Clock,
Leakage High Vel = 0V
Clock Input Tl -200 uA Cig Input, External Clock,
Leakage Low VoL = -1V
VOoH1 -1.0 v Ports Cta |, P1g.g
Output High ‘ gy =-1.0mA
Voltage VoH2 -23 v Parts Cto 4, P10.0
igH = -3.3mA
Output Leakage ILoL ~-30 HA Ports C to |, P1o.0
Current Low Vo =-11V
Suppty Current GG -30 -50 mA

AC CHARACTERISTICS T5=-10Ct0+70°C, Vg = -10V = 10%

LMITS TEST
PARAMETER SYMBOL [MIN | TYP | MAX] UNIT CONDITIONS
Frequency T 150 440 KHz
Clock Rise and Fall Times| t,, t¢ 0 03 Ms
Clock Puise Width High towH |05 56 | us
Clock Puise Width Low towl 0.5 56 HS
Input Setup Time s 5t us
input Hold Time tH [} us
BREAK to STEP Interval tgs 200 HS f - 400 KHz, “1* Written
STEP to RUN Interval s 200 us f = 400 KHz, 1’ Written
STEP Pulse Width ws 30 us | f =400 KHz, 1" Written
BREAK to Acc Interval tgA 200 us f = 400 KHz, Written
Acc/PC Pulse Width WA 30 us t =400 KHz, 1" Written
STEP to Acc Interval 15A1 200 Hs £ =400 KHz, Written
PC to STEP Overlap tsa2 5 | us f =400 KHz, Written
PC 1o RUN Intervai tAB - 0 us t =400 KHz, Written
AGClPC - 10,0 Delay tDAPT 15 | us 1= 400 KHz, “1* Written
tDAP2 15 | us =400 KHz, “1" Written
CAPACITANCE Ta-25°C
LIMITS TEST
PARAMETER SYMBOL| MIN JTYP] MAX JUNIT ] CONDITIONS
Input Capacitance Cy 15 pf
Output Capacitance Co 15 pf f=1MHz
Input/Qutput Capacitance Clo 15 pf
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uPD556B
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CERAMIC
ITEM | MILLIMETERS INCHES
A 41.5 1.634 MAX
8 1.05 0.042
[+ 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 556BDS-1-82-CAT



NEC 1PD42518160, 4218160

Fast Page Mode Read Modify Write Cycle

tRase trp

RAS Vin- \ ; %
Vie-
trAwc
tt_cjl’. treo . teas tcp tcas tee teas feen
UCAS Vi- Y \ / \ /
ToAs Vi- _/ \ 4N /-
tRao traL
tasa| ltean  [tasd  [toan tasg| | tean tasc| |toan
Py i ey e ] —
Vin-
Address Vi
tow
tRwL
twp

—= Vmu- \

WEVIL— S;l“‘z

toEn

A VH-

CE Vie- \ ;S A\
U0 Vou- el HZ
LI/O Vo-

tos toH
U WO V- VVVV
LWO V- 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 L4e?525 0091571 193 M
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NEC 1PD42518160, 4218160

Fast Page Mode Byte Read Modify Write Cycle

RAS

UCAS

LCAS

Address

uio

L1/O
U o

L1/O

Vin-
Vi

Vin-
Vi-

Vik-
Vi-

Viu-
Vi

ViH-
Vie-

Vin-
Vi~

Voh-
VoL-

Von-
Vor-

Viu-
Vi

Vin-
Vi-

trasp
N /
t trAwe
IER_’; trco toas toas topn
N "4 3y 3
/ N 7 \
1CRP tee toas ter IMRH
/ | N i X
X
tRaD tRaL
tasg| [tan, tasc toau tasc| | foan Rasc| |tcau
pet— [ [ {eEw|  at— [t
p
x Row 506 Col. ><>< Col Col.
- K d x o
CP tac
trwo tcewo . Icpwo tow
tawo fowe tawo__|tow] tawp trwe,
‘ﬁf towo e tacs| towo e Sy towo twe
!\ !X )S f : f : f
trac
' taa taa tan
1
g e S b
. ftoea) \ L [toea \ toea)
X l(
N tcz| | toeo N _((._z {oep o) toz| | toeo
toz Itoe toz toez oz l!oez
Hi-Z . Hi-Z / 5( Hi-Z
out out g -
Hi-Z ji -
' N i
os| | tou tPS ton,
ALY F \V\/\/\/
4 in g LAAAA ) 3 \ )
K 7 AVAVAA
tos| | tou
4 X
2 ¥, f K g
......... in
P V LXO00KXX

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.
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NEC uPD42518160, 4218160

CAS Before RAS Self Refresh Cycle (Only for the uPD42518160)

trass | e trps

ViH- \

RAS N f N
Vi- X tcap
e |

teHs tcen

~A
~

tcsr

s v X ., L7 N\

Remark Address, WE, OE: Don'tcare L /O, 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) Norma! 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.
#PD42518160: 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.
pPD42818160: 1,024 times within a 16 ms interval

{3) If trass miny is not satisfied at the beginning of CAS before RAS self refresh cycles (tras < 100 us), CAS before
RAS refresh cycles will be executed one time.

If 10 ps < tras < 100 us, RAS precharge time for CAS before RAS self refresh (tres) is applied.
And refresh cycles as follows should be met.

uPD42518160: 1,024 times within a 128 ms interval

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

B Lu2?525 0091573 Thk 1N 765



NEC uPD42518160, 4218160
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CAS Before RAS Refresh Cycle

L trc tre
trAS tre tras R trr
Sae Vm— / \ X
RAS Vie- K 11 SR 7 \____
tore
{csr {cHR tarc tosr teHr tRPG tcen
UCAS Vh- / Y\ !‘\ /l N
LCAS Vi- ] Z \ 1/ N
Remark Address, WE, OE: Dontcare L I/O, U I/O: Hi-Z
RAS Only Refresh Cycle
trc tre
) tras f tep tras . ter
— Vm- Y R .
RAS y,_ N 2| N J N
terp
[
tcae tarc 1 teen
UCAS V- f k X ' X
LCAS Vi-
tasr tRAH tasr traH

paress = XK ron JOCKXOOXKN__ e JOOOKKXXX

Remark WE, OE: Don'tcare L VO, U I/O: Hi-Z
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NEC uPD42518160, 4218160

Hidden Refresh Cycle (Read)

R tre
tass 1. tap tras tar
e N 7N ;i
fere treD trsH tonn teen .
UgAS V- /FlH \ ) 1 1"\
LCAS Vi~ X F
| tRaD traL
t_nfn. M tasc toan
Address x::‘: ZXX>§ Row J}Oﬂ‘ Col. :
| trcs twrr
we ws [L/M111) AARRARRRRRRRANY
toes R
— toea
= - NN\ 777777777777
) b t::c | Jorr,,
DI Vot e TE T | G WU 1 S—
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