
NEe Microcomputers, Inc. 

2048 BIT STATIC MOS RAM WITH 
1/0 PORTS AND TIMER 

NEe 
fLPD8155 
p.PD8155-2 
fLPD8156 
fLPD8156-2 

OESCR IPTION The J.LPDB1 55 and J.LPDB1 56 are J.LPDBOB5A family components having 256 X B Static 
RAM, 3 programmable I/O ports and a programmable timer. They directly interface 
to the multiplexed J.LPD80B5A bus with no external logic. The J.LPDB155 has an active 
low chip enable while the J.LPDB1 56 is active high. 

FEATURES.256XB·BitStaticRAM 

• Two Programmable B·Bit I/O Ports 

• One Programmable 6·Bit I/O Port 

• Single Power Supplies: +5 Volt, ±10% 

• Directly interfaces to the J.LPDB085A and J.LPD8085A·2 

• Available in 40 Pin Plastic Packages 

PIN CONFIGURATION PC3 vcc 
PC4 PC2 

TIMER IN PCl 
RESET PCo 

PCs PB7 
TIMER OUT PB6 

101M PBS 
CE/CE* PB4 

AD 
IJPD 

PB3 
WR PB2 

ALE 8155/ PBl 
ADO 8156 PBo 
ADl PA7 
AD2 PA6 
AD3 PAS 
AD4 PA4 
ADS PA3 
AD6 PA2 
AD7 PAl 
Vss PAo 

*I'PD81S5: CE 
I'PD8l56: CE 

Rev/2 
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fLPD8155/8156 

The pPD8155 and pPD8156 contain 2048 bits of Static RAM organized as 256 X 8. 
The 256 word memory location may be selected anywhere within the 64K memory 

space by using combinations of the upper 8 bits of address from the pPD8085A as a 
chip select. 

The two general purpose 8·bit ports (PA and PB) may be programmed for input or 
output either in interrupt or status mode. The single 6·bit port (PC) may be used as 
control for PA and PB or general purpose input or output port. The pPD8155 and 
pPD8156 are programmed for their system personalities by writing into their 
Command/Status Registers (CIS) upon system initialization. 

The timer is a single 14·bit down counter which is programmable for 4 modes of oper· 
ation; see Timer Section. 
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Operating Temperature. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. O°C to +70°C 
Storage Temperature (P~astic Package) .................... -40°C to +125°C 
Voltage on Any Pin ............................... -0.3 to. +7 VoltsCD 
Power Dissipation ........................................ 1.5 W 

Note: CD With Respect ~o Ground. 

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. 

"Ta = 25°C 
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P. PD815518156 

PIN IDENTIFICATION PIN 

NO. SYMBOL NAME FUNCTION 

1.2.5 PC3. PC4. PC5 Port C Used as control for PA and 
39.38.37 PC2. PC1. PCO PB or as a 6·bit general 

purpose port 

3 TIMER IN Timer Clock In Clock input to the 14·bit 
binary down counter 

4 RESET Reset In From IlPDOO85A system reset 
to set PA. PB. PC to the input 
mode 

6 TIMER OUT Timer Counter Output The output of the timer 
function 

7 10/M I/O or Memory Selects whether operation to 
Indicator and from the chip is directed 

to the internal R AM or to 
110 ports 

8 CE/CE Chip Enable Chip Enable Input. Active 
low for II PD8155 and 
active high for IlPD8156 

9 RD Read Strobe Causes Data Read 

10 WR Write Strobe Causes Data Write 

11 ALE Address low Enable latches low order address 
in when valid 

12·19 ADO - AD7 Low Address/Data 3-State address/data bus 
to interface directly to 
IlPD8085A 

20 VSS Ground Ground Reference 

21-28 PAO - PA7 Port A General Purpose I/O Port 

29-36 PBO - PB7 Port B General Purpose 110 Port 

40 VCC 5 Volt Input Power Supply 

DC CHARACTERISTICS Ta = o°c to +70°C; VCC = 5V ± 10% 

LIMITS TEST 
PARAMETER SYMBOL MIN TYf MAX UNIT CONDITIONS 

Input Low Voltage VIL -0.5 0.8 V 

Input High Voltage VIH 2.0 VCC+<l·5 V 

Output Low Voltage VOL 0.45 V IOl = 2mA 

Output High Voltage VOH 2.4 V IOH = 400jlA 

Input Leakage IlL tl0 jlA VIN = Vee to OV 

Output Leakage Current ILO t10 jlA 0.45V "' VOUT 
",VCC 

VCC Supply Current ICC 180 mA 

Chip 
jlPD8155 IlL ICE) +100 lilA Enable 
jlPD8156 IILICE) 100 IlA 

VIN" VCC to OV 
Leakage 
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J.'PD8155/8156 

Ta = O°C to +70°C;VCC = 5V ± 10% 

PARAMETER 

Address to Latch Set Up Time 
Address Hold Time after L<:tch 
Latch to R EAO/WR ITE Control 
Valid Data 01,1t Delay from READ Control 
Address Stable to Data Out Valid 
Latch Enable Width 
Data Bus Float After READ 
READ/WRITE Control to Latch Enable 
READ/WAITE Control Width 
Data In to WR ITE Set Up Time 
Data In Hold Time After WR ITE 
Recovery Time Between Controls 
WR ITE to Port Output 
Port Input Setup Time 
Port Input Hold Time 
Strobe to Buffer Full 
Strobe Width 
READ to Buffer EmPtY 
Strobe to I NTA On 
READ to INTR Off 
Port SetuD Time to Strobe 
Port Hold Time After Strobe 
Strobe to Buffer Empty 
WRITE to Buffer Full 
WRITE to INTR Off 
TIMER-IN to TIMER-OUT Low 
TIMER-IN to TIMER-OUT High 
Data Bus Enable from READ Control 
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I~P08155f 

CE 
I~PD8156_' ___ " 

f OIM 

ALE 

CE 
t .. PD81551 

OR 

101M 

ALE 

SYMBOL 

tAL 
tlA 
tlC 
tAD 
tAD 
tll 
tRDF 
tCl 
tcc 
tow 
two 
tAV 
twP 
tPA 
tAP 
tSBF 
tss 
tRBE 
Sl 

tRDI 
tpss 
tPHS 
tSSE 
tWSE 
tWI 
tTL 
tTH 
tRDE 

AC CHARACTERISTICS 
LIMITS 

8155/8156 8155-2/8156-2 TEST 

MIN MAX MIN MAX UNIT CONDITIONS 

50 30 n, 
80 30 "' 100 40 "' 170 140 "' 400 330 "' 100 70 n, 

0 100 0 80 n, 
20 10 n, 

250 200 "' 150 100 n, 
0 0 n, 

300 200 "' 150 pF Load 
400 300 n, 

70 50 n, 
50 10 n, 

400 300 n, 
200 150 n, 

400 300 n, 
400 300 n, 
400 300 n, 

50 0 n, 
120 100 n, 

400 300 n, 
400 300 n, 
400 300 n, 
400 300 "' 400 300 n, 

10 10 "' 
READ CYCLE TIMING WAVEFORMS 

WRITE CYCLE 



TIMING WAVEFORMS 
(CaNT.) 

,..,PD815518156 

STROBED INPUT MODE 

BF 

'SBF 

lNTR 

INPUTDATA---------~~~::1-~kr----~------~------------------
FRQMPORT ----------~F----t--~~--------------------------------

STROBED OUTPUT MODE 

BF 

INTR 

'W, 
WR 

OUTPUTDATA-------------------=::~~::~~~----------------------
TOPORT ____________ ----------~~------------------------------

BASIC INPUT MODE 

AD ~,......:;;;:.._"--'PR!._.___...,J F 
INPUT ~ ...... ----------k= 

DATA BUS :::::: :x~------

BASIC OUTPUT MODE 

WR __ ' _~IWP _-_-_-DATA BUS::.:-___ ::x =-
OUTPUT ______________ -J~----

LOAD 
COUNTER 
FROM eLA ------t 

COUNT 1 

TIMER OUTPUT 

RELOAD 

FC~~~~~~ --1 
I 0 

TlMER.OUT---~~-~~t-~~~-++~-~ 
(PULSE) 

~-------~~~::::~-~ 
ISO. WAVE1- - - - - - - --

Icye 
'FUSE.IFALL 

" '2 
'TL 
ITH 

COUNTDOWN FROM 3 TO 0 
UP081SS/8156 ",POBI55·218156·2 

320 0$ MIN. 200 n$ MIN 
30"1 MAX. 30"s MAX 
80 ns MIN. 40 ns MIN 

120"$ MIN. 70 nl MIN: 
TIMER·IN to TIMER-OUT LOW ITO SE oeFINEOL 
TIMER-IN to TIMER-OUT I-IIGI-I (TO 8E DEFINED). 
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,",PD815518156 

The Command Status Register is an 8-bit register which must be programmed before 
the pPD8155/8156 may perform any useful functions. Its purpose is to define the 
mode of operation for the three ports and the timer. Programming of the device may 
be accomplished by writing to I/O address XXXXXOOO (X denotes don't care) with a 
specific bit pattern. Reading of the Command Status Register can be accomplished by 
performing an I/O read operation at address XXXXXOOO. The pattern returned will 
be a 7·bit statuHeport of PA, PB and the Timer. The bit patterns for the Command 
Status Register are defined as follows: 

COMMAND STATUS WRITE 

I TM2 TMl IEB lEA PB PA 

where: 

TM2·TMl Define Timer Mode 

IEB Enable Port B Interrupt 

lEA Enable Port A Interrupt 

PC2·PCl Define Port C Mode 

PB/PA Define Port BI A as I n or Out <D 

The Timer mode of operation is programmed as follows during command status write: 

TM2 TMl TIMER MODE 

0 0 Don't Affect Timer Operation 

0 1 Stop Timer Counting 

1 0 Stop Counting after TC 

1 1 Start Timer Operation 

Interrupt enable status is programmed as follows: 

IEB/IEA INTERRUPT ENABLE PORT B/A 

0 No 

1 Ves 

Port C may be placed in four possible modes of operation as outlined below. The modes 
are selected during command status write as follows: 

PC2 PCl PORT C MODE 

a a ALTl 

a 1 ALT3 

1 a ALT4 

1 1 ALT2 

The function of each pin of port C in the four ppssible modes is outlined as follows: 

PIN ALT 1 ALT2 ALT3~ ALT 4 <Z 
pca IN OUT AINTR AINTR 
PCl IN OUT A BF ABF 
PC2 IN OUT Am Am 

PC3 IN OUT OUT BINTR 
PC4 IN OUT OUT B BF 
PC5 IN OUT OUT Bm 

Notft: <D PB/PA Set. Port B/A Mode: 0 • Input; 1 • Output 

<Z In AL T 3 and AL T 4 mode tho control ,ign," ... initialized II follows: 

CONTROL INPUT OUTPUT 

S'i'i (Input Strobe) Input Control Input Control 

INTR (Interrupt RequlSt) Low High 

BF (Buffer Full) Low Low 
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COMMAND STATUS 
REGISTER (CaNT.) 

TI 
INTE 

B 

COMMAND STATUS READ 

B 
BF 

INTR 
B 

INTE 
A 

JLPD8155/8156 

A 
BF 

INTR 
A 

Where the function of each bit is as follows: 

TI Defines a Timer Interrupt. Latched high at TC and 
reset after reading the CS register or starting a new 
count. r---

INTE B/A Defines If Port B/ A Interrupt is Enabled. 
High = enabled. 

B/A BF Defines If Port B/A Buffer is Full-Input Mode or 
Empty-Output Mode. High = active. 

INTR B/A Port B/ A Interrupt Request. High = active. 

The programming address summary for the status, ports, and timer are as follows: 

I/O Address Number of Bits Function 

XXXXXOOO 8 Command Status 

XXXXXOO1 8 PA 

XXXXX010 8 PB 

XXXXX011 6 PC 

XXXXX100 8 Timer-Low 

XXXXX101 8 Timer-High 

TIMER The Internal Timer is a 14-bit binary down counter capable of operating in 4 modes. Its 
desired mode of operation is programmable at any time during operation. Any TTL 
clock meeting timer in requirements (See AC Characteristics) may be used as a time 
base and fed to the timer input. The timer output may be looped around and cause an 
interrupt or used as I/O control. The operational modes are defined as follows and 
programmed along with the 6 high bits of timer data. 

M2 M1 Operation 

0 0 High at Start, Low During Second Half of Count 

0 1 Square Wave 

(Period = Count Length, Auto Reload at TC) 

1 0 Single Pulse at TC 

1 1 Single Pulse at TC with Auto Reload 
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",. PD8155/8156 

Programming the timer requires two words to be written to the IlPD8l55/8l56 at I/O 
address XXXXX100 and XXXXX10l for the low and high order bytes respectively. 
Valid count length must be between 2H and 3FFFH. The bit assignments for the high 
and low programming words are as follows: 

Word Bit Pattern I/O Address 

High Byte ! M2! Ml ! T13! T12! Tll ! Tl0 ! T9! T8 I XXXXX10l 

Low Byte I T1 I T6 I T5 I T4 I T3 I T2 I T1 I TO I XXXXX100 

The control of the timer is performed by TM2 and TM1 of the Command Status Word. 

Note that counting will be stopped by a hardware reset and a START command 
must be issued via the Command Status Register to begin counting. A n'ew mode 
and/or count length can be loaded while counter is counting, but will not be 
used until a START command is issu'ed. 

NONSYNCHRONOUS 
TIMER 0 

o TO 8155/8156 TIMER INPUT 

INPUT 

SYSTEM CLOCK 
FROM 808SA C 
CLKOUT 

When using the timer of the 8155/8156 care must be taken if the timer input is an 
external, nonsynchronous event. To sync this signal to the system clock the flip·flop 
shown should be used. 

I> 1:r~1 -1 ' : : :~IIJ - ---, -- --
H, I , :: ' J =tt M ~~ ~C,~~ 

Plastic 

ITEM MILLIMETERS INCHES 

A 51.5 MAX 2.028 MAX 

8 1.62 0.064 

C 2.54 t 0.1 0.10t 0.004 

0 0.5tO.1 0.019 ± 0.004 
E 48.26 1.9 
F 1.2MIN 0.Q47 MIN 

G 2.54 MIN 0.10 MIN 

H 0.5 MIN 0.019 MIN 

I 5.22 MAX' 0.206 MAX 

J 5.72 MAX 0.225 MAX 

K 15.24 0.600 

L 13.2 0.520 
+0.1 + 0.004 

M 0.25 _ 0.05 0.010 _ 0.002 
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TIMER (CaNT.) 

PACKAGE OUTLINE 
I'PD8155C 
I'PD8156C 

8155/56DS-REV 2-10·~!O-CAT 


