81 55H'/ 8156H/8155H-2/8156H-2
2048-BIT STATIC HMOS RAM
WITH 1/O PORTS AND TIMER

» Single +5V Power Supply with 10%
Voitage Margins

m 30% Lower Power Consumption than
the 8155 and 8156

= 100% Compatible with 8155 and 8156

» 256 Word x 8 Bits

= Completely Static Operation

s Internal Address Latch

a 2 Programmable 8-Bit /0 Ports

= 1 Programmable 6-Bit I/O Port

» Programmable 14-Bit Binary Counter/
Timer

n Compatible with 8085AH, 8085A and
8088 CPU

m Multiplexed Address and Data Bus

s Avallable in EXPRESS
- Standard Temperature Range
- Extended Temperature Range

The Intel® 8155H and 8156H are RAM and 1/0 chips implemented in N-Channel, depletion load, silicon gate tech'nology
(HMOS), to bie used in the B08SAH and 8088 microprocessor systems. The RAM portion is designed w-ith 2048 static cells
organized as 256 x B. They have a maximum access time of 400 ns to permit use with no wait states in 8085AH CPU.The
8155H-2 and B156H-2 have maximum access times of 330 ns for use with the 8085AH-2 and the § MHz 8088 CPU.

The 17O portion consists of three general purpose 170 ports. One of the three poris can be programmed to be status
pins, thus allowing the other two ports to operate in handshake mode.

A 14.bit programmabte counteritimer is also included on chip to provide either a square wave or terminal count pulse

for the CPU system depending on timer mode.
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Table 1. Pin Description

Symbol Type Name and Function
RESET t Resat: Putse provided by the 80B5AH to initialize the system (connect to 8085AH RESET QUT). input
high on this line resets the chip and initializes the three |/O ports to input mode. The width of RESET
pulse should typically be two 80B5AH clock cycie times.
1 ADg.7 o] Address/Date: 3-stale Address/Data lines that interface with the CPU lower 8-bit Addresa/Data Bus.
p The 8-bit address is latched into the address laich inside the 8155H/56H on the 'lllinq_cdqc of ALE.The
- address can be either tor the memory section or the /0 section depending onlr:_l 10/Minput. The 8-bit
= data is either written into the chip or read from the chip, depending on the WR or RD Input signal.
B CEor CE ! Chip Enable: On the 8155H, this pin is CE and is ACTIVE LOW. On the 8156H, this pin is CE and Is
B ] ACTIVE HIGH.
= fD | Read Conlrol: (nput low on this line with the Chip Enable active enables and ADo._; buffers. If 1O/M pin
is low, the RAM content will be read out to the AD bus. Otherwise the content of the selected /O port or
3 command’status registers will be read to the AD bus
’ WA ' Write Control: Input low on this line with the Chip Enable active causes the data on the Address/Data
L bus to be written to the RAM or I'0 ports and command’status register, depending on IO/M.
ALE ' Address Latch Enable: This control signa! latches both the address on the ADg_y lines and the state
4 of the Chip Enable and I0:M into the chip at the falling edge of ALE
3 oM ' 1/0 Memory: Selects memory if low and 'O and command/status registers it high.
PAg_7(8) 1O Port A: These 8 pins are general purpose 1.0 pins. The iniout direction is selecied by programming
the command register. f
PBy.7(8) e} Port B: These 8 pins are general purpose 1O pins. The in/out direction is selected by programming
the command register.
4 PCo-5(6) [710] PortC: These 6 pins can furiction as either input porl, output port. or as control signals for PA and PB.
F 3 Programming is done through the command register. When PCq_s are used as control signals, they
. will provide the following:
PCo — A INTR (Port A Interrupt)
] PC, — ABF (Port A Buffer Full)
3 PC; —A 378 (Port A Strobe)
PCq — B INTR (Port B interrupt)
3 PC4 — 8 BF {Port B Buffer Fut)
PCg— B STB (Port B Strobe)
B TIMER iN ) Timer Input: Input to the counter-timer.
TIMER OUY o Timer Output: This output can be either a square wave or a pulse, depending on the timer mode.
Vee Voitage: - 5 voit supply.
Vss Ground: Ground reference

The 8-bit address on the Address/Data lines, Chip Enable Lo
input CE or CE, and 10/M are all tatched on-chip at the

FUNCTIONAL DESCRIPTION

The 8155H/8156H contains the folowing:

* 2k Bit Static RAM organized as 256 x 8
® Two B-bitI/O ports  PA & PB andone6-bitt/Oport PC
® 14-bit timer-counter

The 1O/M 10/Memory Select: pin selects either the live
registers (Command. Status. PAo-7. PBo.7, PCo.5 or
the memory IRAM) portion

falling edge of ALE

< BBIT INTERNAL DATA BUS ?

COMMAND

STATUS

Figure 3. 8155H/8156H Internal Reglisters
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interrupt that the 8155H sends out. The second is an
* output signal indicating whether the buffer is fult or
empty, and the third is an input pin to accept a strobe

! CE (o1emm)
i for the strobed input mode. (See Table 2.)
oR AD; AV ADy ADy ADy AD; AD: A0 When the ‘C’ port is programmed to either ALT3or ALT4,,
N"”“‘lm,“] ,'; l'";"l'":[l ,‘, '",:”I the control signals for PAand PBare initialized as foliows:
CE ($158H) T i |
' L = PORT A INTERRUPT REOUEST CONTROL INPUT MODE | OUTPUT MODE
| T s T BF Low Low
10/W L ~ = PORT & INTERRUPT ENABLE INTR Low ngh
sTB Input Control Input Control

[ S -—e PORT 8 INTERRUPT REQUEST

~.—a PORY 8 BUFFER FULLEMPTY
{INPUT/OUTPUT}H

ADg , ADORESS X DATA VALID H L oo e PORT B INTERRUPT ENABLED

TIMER INTERRUPTY (THIS 83T
3 1S LATCHED HIGH WHEN
l TERMINAL COUNT 1S - e e o o e

REACHED, AND IS HESET TO

ALE LOW UPON READING OF THE ___ OADDRESS: | SELECTION
/ \ /5 REGISTE R AND BY
f‘n',:‘f" ““S';,“:l ‘A?[AS AS|Ae As}]z A\Tm‘l‘ i L
x l x % x x n 0 @ rval Command Status Register
x [ x| xlxjofoln P |G POt A
O \ / xialxlx|xte o | e Barpone 10 POt B
O OR WR x x x x x O 1 i B, G neeal Forgese D0 o Contral
x| xboxba [ x| felo]iowode ool Timer Coont
xixlx l « ] x f o Hwn 6 bes o Temer Count ard 2 bits
i ! l J"' Timer Mode
i - PR - - - - - SESE—

NOTE: FOR DETAILED TIMING INFORMATION, SEE FIGURE 12 AND A.C. CHARACTERISTICS Figure 6. Status Register Bit Assignment
) X DontCare
+1/0Address must be qualifisd by CE = 1 (8156H) or CE = 0(B155H) and 0 = 1in

order to select the appropriate register

Figure 4. 8155H/8156H On-Board Memory Read/Write Cycle
INPUT/OUTPUT SECTION

The I/O section of the 8155H/8156H consists of five regis-
ters: (See Figure 7.)

j . o Commend/Status Register (C/S) — Both registers are

PROGRAMMING OF THE assigned the address XXXXX000. The C/S address

COMMAND REGISTER s s s e a2 a e serves the dual purpose
y ["”2["“ ] ,EB| ,EAl,,C [,c I ra] ,A] E When the C/S registers are selected during WRITE
- S operation, a3 command is written into the command

Figure 7. 1/O Port and Timer Addressing Scheme

Figure 8 shows how /O PORTS A and 8 are structured
within the 8155H and 8156H:

The command register consists of eight latches. Four

bits (0-3) define the mode of the ports, two bits 14-5 L R et A .
. i [ register. The contents of this register are not accessibie
enable or disable the interrupt from port C when it acts . ; [ <om DEFINES Phoy ], 0= INPUT 1 t:?cl)u;h the pi(r)\s ° *! ’ 155H/3154H
as control port, and the last two bits 16-7 are for the timer. ~e DEFINESPBy 7 | | = ouTPLY ) ONE BIT OF PORT A OR PORT 8

h i i . :
The command register contents can be altered at any o0eALTS operation, the status information of the 1/O ports and e
gmeieﬁyol:\s:“?h";: Vghaddéeszlxxxxxooo dunn}%a WRITE e e DEFINES PCas { 1= ALT 2 the timer becomes available on the ADo. 7 lines. o 0 JM>—————
{ t = - T .
P e Chip Enable active and 10/ 1. The Tolarra o PA Register — This register can be programmed to be o ouThuT

meaning of each bit ot the command byte is defined in
Figure 5. The contents of the command register may

never be read. o INTERRUPT V- ENABLE the contents of the C/S Register. Also depending on
- - nE»mBnL; :(:nr B J 0 = DISABLE the command. this port can operate in either the basic t
Ul

ENARLE PORT A ]

]

=7
i
L
-

When the C/S 1 XXXXX000: is selected during a READ

either input ar output ports depending on the status of

mode or the strobed mode (See timing diagram . The

ENABLE

TNTERNAL DATA 8US

33
EH)

— “m

)

ci

H

l I

6

00+ NOP - DO NOT AFFECT COUNTER I70 pins assigned in relation to this register are PAo. 7 ) | Mook
READING THE STATUS REGISTER o - g_é; ,;0:.‘[,%'::5",':‘:,,:‘}5,,;?;,Z”'"‘D' The address of |h|§ vegléler is XXXXX001 ‘—G : @) ._4_
The status register consists of seven latche p h RUNNING * PB Boginlor - Thl_s regns?er functions the same as PA ‘—l . _D:JCi_ LATCH J
bit six10-5. 01 fne satus of the poris and one 8 for n oo | A S Register. The /0 pins assigned are PBo 7 The address R P
sta'tus of the timer P e b forthe . IE TIMER HAS NOT STARTED) of this register is XXXXX010 Li L
) , A A eLy arrea T * PC Register — This register has the address XXXXX011 e
The status of the timer and the 1/0O section can be polled LOADING (IF TIMER IS NOT PRESENTLY and contains oniy 6 bits. The 6 bits can be program- :?‘:)fnmr MODE {41 = 1FOROUTPUT MODE

by reading the Status Register (Address XXXXX000).
Status word format is shown in Figure 6. Note that you
may never write to the status register since the command
register shares the same I/O address and the command
register is selected when a write to that address is issued.

{ RUNNING). IF TIMER (S RUNNING. STARY
| YHE NEW MODE AND CNY LENGTH
; IMMEDIATELY AFTER PRESENT TC
L 1S REACHED.

Figure 5. Command Register Bit Assignment

AFN-01900C

med to be either input ports. output ports or as control
signals for PA and PB by properly programming the
AD2 and AD3 bits of the C/S register.

When PCo-s is used as a controi port. 3 bits are
assigned for Port A and 3 for Port B. The first bit is an
.

2-33

MULTIPLEXER
(2) SIMPLE INPUT = 0 FOR INPUT MODE
(3 STROBED inpuT | CONTROL
READ PORT = (10/M=1) o (D~0) » (CE ACTIVE} » (PORT ADDRESS SELECTED)
WRITE PORT = (IO/M=1} » {WR=0) ¢ (CE ACTIVE)  (PORT ADDRESS SELECTED}

Figure 8. 8155H/8156H Port Functions
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Table 2. Port Control Assignment

Pin ALT 1 ALT 2

ALT 3 ALT 4

PCO Input Port Output Port
PC1 input Port Qutput Port
PC2 Input Port Qutput Port
PC3 Input Port Qutput Port
PC4 input Port Output Port
PC5 Input Port Qutput Port

A INTR :Port A Interrupt:
A BF Port A Buffer Full
A STB .Port A Strobe:

A INTR (Port A Interrupt.
A BF Port A Buffer Full
A STB (Port A Strobe:
B INTR :Port 8 Interrupt
B BF :Port B Buffer Full»
B STB :Port B Strobe|

Output Port
Output Port
Qutput Port

Note in the diagram that when the I/O ports are pro-
grammed to be output ports, the contents of the output
ports can still be read by a READ operation when appro-
priately addressed.

The outputs of the B155H/8156H are “glitch-free’ meaning
that you can write a “1" 1o a bit position that was previ-
ously “1" and the levet at the output pin will not change.

Note also that the output latch is cleared when the port
enters the input mode, The output latch cannot be loaded
by writing to the port it the port is in the input mode. The
resultis that each time a port mode is changed from input
to output, the output pins will go low. When the 8155H/56H
is RESET, the output latches are all cleared and all 3 ports
enter the input mode.

When in the ALT 1 or ALT 2 modes. the bits of PORT C
are structured like the diagrarn above in the simpte input
or output mode, respectively

Reading from an input port with nothing connected to the
pins will provide unpredictable resuits.

Figure 9 shows how the 8155H/8156H 1/0 ports might be
configured in a typical MCS-85 system.

TO BOBSAH RST INPUT
PORY A[ QUTPUT ) PORT A
A INTR (SIGNALS DATA RECEIVED)

ABF (SIGNALS DATA READY)

FO5H188H |
A STB IACKNOWL DATA RECE! )
| ECEIVED 10.FROM
PORTC | @S78 (LOADSPORT B LATCH! FPLRIPHERAL
B BF (SIGNALS BUFFERIS FULL) o INTERFACE
‘ BINTR (SIGNALS BUFFER J

READY FOR READING)

PORT 8

TO INPUT PORT {OPTIONAL}
TO 8085AH AST INPUT

TIMER SECTION

The timer is a 14-bit down-counter that counts the TIMER
IN pulses and provides either a square wave or pulse
when terminal count ' TC: is reached.

The timer has the /0O address XXXXX100 for the low order
byte of the register and the /O address XXXXX101 for
the high order byte of the register. (See Figure 7.)

To program the timer, the COUNT LENGTH REG is
loaded first, one byte at a time. by selecting the timer
addresses. Bits 0-13 of the high order count register will
specify the length of the next count and bits 14-15 of the
high order register will specify the timer output mode
(see Figure 10). The value loaded into the count fength
register can have any value from 2H through 3FFH in
Bits 0-13.

? 6 5 4 3 2 1 0

lel My l Tm[ Y:zl Tn] TmJ Tg I Tsl
[ T U [N
TIMER MODE ~ MSB OF CNT LENGTH

7 6 5 4 3 2 1 0

Lol mfv]n]]

[ - RSO — |
T
LSB OF CNT LENGTH

Figure 10. Timer Format

There are four modes to choose from: M2 and M1 define
the timer mode, as shown in Figure 11.

TIMER OUT WAVEFORMS

MODE START TERMINAL [ TERMINAL)
BITS COUNT COUNT | count
‘ : L
M2 ™My 1 ' ‘
s o ! SNGLE -t -
SQUARE WAVE

~

SQUARE WAVE

SINGL € - -
1 4 PULSE ON
. TERMINAL COUNT

w

IS

CONTINUOUS

PULSES \J \Y}

Figure 9. Example: Command Register = 00111001 Figure 11. Timer Modes
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Bits 6-7 (TM2 and TMy: of command register contents
are used to start and stop the counter. There are four
commands to choose from:

T™M2 TMy
0 0 NOP — Do not affect counter operation.
0 1 STOP — NOP if timer has not started:
stop counting if the timer is running.
1 0 STOP AFTER YC — Stop immediately

after present TC is reached ' NOP if timer
has not started:

1 1 START — Load mode and CNT length
and start immediately after Joading if
timer is not presently running. !f timer
is running, start the new mode and CNT
tength immediately after present TC is
reached.

Note 1hat while the counter is counting. you may load a
new count and mode into the count length registers.
Before the new count and mode will be used by the
counter, you must issue a START command to the
counter. This n?f)l_nes even though you may only want to
change the count and use the previous mode

In case of an odd-numbered count, the first half-cycle
of the squarewave outpul, which is high, is one coum
longer than the second low half-cycte, as shown in
Figure 12

1
|
L]

NOTE S AND 4 REFER 10 THE NUMBE R (158 CLOCKS 1N THAT TYME PERIOD
'

Figure 12. Asymmetrical Square-Wave Output
Resulting from Countof 9

The counter inthe 8155H is not initialized to any particular
mode or count when hardware RESET occurs, but RESET
does stop the counting. Therefore, counting cannot begin
tollowing RESET until a START command is issued viathe
C/S register.

Please note that the timer circuit on the 8155H/8156H chip
is designed to be a square-wave limer, not an event
counter. To achieve this, it counts down by twos twice
in completing one cycle. Thus, its registers do not con-
1ain values directly representing the number of TIMER IN
pulses received. You cannot load an initial value ot 1into
the count register and cause the timer to operate, as its
terminal count value is 10 tbinary: or 2 decimali. 1For
the detection of single pulses, it is suggested that one
of the hardware interrupt pins on the 8085AH be used.)
After the timer has started counting down, the values
residing in the count registers can be used to calculate
the actual number of TIMER IN pulses required to com-
plete the timer cycie if desired. To obtain the remaining
count, perform the foltowing operations in order:

1 Stop the count
. Read in the 16-bit value fromthe count length registers

2
3. Reset the upper two mode bits
4

_ Reset the carry and rotate right one position atl 16 bits
through carry

5. it carry is set, add 1/2 of the lull original count (1/2 full
count — 1 if fuli count is odd.

Note If you started with an odd count and you read the
count length register betore the third count pulse occurs,
you will not be able to discern whether one or two counts
has occurred. Regardiess of this, the B155H/56H always
counts out the right number of pulses in generating the

TIMER OUT waveforms.
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8085A MINIMUM SYSTEM CONFIGURATION

Figure 13a shows a minimum system using three chips,
containing:

256 Bytes RAM
2K Bytes ROM
381/0 Pins

t interval Timer
4 Interrupt Levels

8088 FIVE CHIP SYSTEM ® 381/0 Pins

8 : ining- ® 1 Interval Timer
Figure 13b shows a five chip system containing:

¢ 1.25K Bytes RAM ® 2 interrupt Levels
* 2K Bytes ROM

‘/\) T’\ ] “ ‘Ts vclc
IR I w romkw
] o
R
l ; B "7 poAr
8085 MINIMUM SYSTEM CONFIGURATION ; N ) ®
182
+t ALE  ponr
AB-15 ~ " - Al b B OATA! c 8}
i K{ Y A0DR
TT7 [ N[
ADO-7 e | 1Ok TIMER
i l_.
ALE 7Y ! : reser OUT
YOREAH o i
WR N v
-~ . 0 G AU £
oM Ar—Ar ADOR A ¢ oW
CLK | S } &b
- 1N
RESET OUT AD, - AD, RTR r ALE
READY I PR \FA"!“_‘E!‘,’,,, SR R T . pou: “
AN b R €
Yee A U DO -
TIMER sl ﬁ"“‘ g o ]"""' s nser
Py gy = - Al ! 1 H
RESET N WR{RG| ALE ] cE v oM v::" 0? =3 'g ALE [RDFOWCLKRSTIRD Y |REsOY ' RN _u,_:: oATA!
v i MNIMX | Vo l’\(l L,_ . ADDR
‘ - ALE |- - - . i)
LATCHES Veo 10 , l ! t o poar
R e L SPNT'] S k- S S p-—-— —=| RESET
TIMER H
- TIMER X Xy { o
aur 8355 | RQM « 1/0| cikp— ¢! WR- oo - 1 READY :'JCC
CONTROL oR P 41 R
6x8 87554 (PROM « 1/0] READY {- ! [ -
RAM I -
ot | TTTL
f 8284 ; #ROG
e 4 RESET . 4 1 11T 1 Vss Vec Yoo
4 > I ROYY - vtt -
c/s P8 [ T GRO Wﬁ
MANUAL e RO
|
Rl

3 GND AESET -~ o ¢k,
g (Vs 52
’ —————sl ALE
[§ == cs.
3

|3 CEz

L2 S T S 0 o B s L

esm—
1]

Vss  Veeo

Figure 13a. 8085AH Minimum System Configuration (Memory Mapped 1/0)

\;\}.‘

Figure 13b, 8088 Five Chip System Configuration
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ABSOLUTE MAXIMUM RATINGS* *NOTICE: Stresses above those listed under “Absolute A.C. CHARACTERISTICS (Continued) (Ta = 0°C to 70°C, V¢ = 5V + 10%)
Maximum Ratings” may ceause permanent damage to the
device. This is a stress rating only and functional opera- 8155H/8156H 8155H-2/8156H-2
Temperature UnderBias ................ 0°Cto +70°C tion of the device at these or any other conditions above Symbol Parameter Min. Max. Min. Max. Units
Storage Temperature ... .. DR -65°C to +150°C those indicated in the operational sections of this
Voltage on Any Pin specification is not implied. Exposure to absolute maxi- RO READ to INTR Off 400 300 ns
With RespecitoGround ............... -0.5V to +7V mum rating conditions for extended periods may affect tpss Port Setup Time to Strobe Strobe 50 0 ns
Power Dissipation .............. .. ... 1.5W device reliability. tohs Port Hold Time After Strobe 120 100 e
1S8E Strobe to Buffer Empty 400 300
D.C. CHARACTERISTICS (1) = 0°C t0 70°C, Vg = 5V = 10%) =
tweF WRITE to Butfer Full 400 300 ns
Symbotl | Parameter Min. Max. Units Test Conditions twi WRITE to INTR Off 400 300 ns
Vi Input Low Voltage -0.5 0.8 v tre TIMER-IN to TIMER-OUT Low 400 300 ns
Vik Input High Voltage 2.0 VecH0.5 v tTh TIMER-IN to TIMER-OUT High 400 300 ns
Voo Output Low Voltage 0.45 A oL =2mA tADE Data Bus Enable from READ Control 10 10 ns
Vou Output High Voltage 2.4 v lon = -400uA ty TIMER-IN Low Time 80 40 ns
he Input Leakage +10 HA oV < Viy < Vce t2 TIMER-IN High Time 120 70 ns
o Output Leakage Current +10 uA 0.45V < Vout < Veo )
e Vec Supply Current 125 mA . A.C. TESTING INPUT, OUTPUT WAVEFORM A.C. TESTING LOAD CIRCUIT
fjL(CE) | Chip Enable Leakage INPUT/OUTPUT
B155H +100 A oV < Vg < Voo i 20 20 DEVICE
8156H -100 uA > TEST POINTS < URoER 1 o oo
P
08 o8 T
045
A.C. CHARACTERISTICS (1, = 0°C to 70°C, V¢ = 5V = 10%) =
AC TESTING INPUTS ARE DRIVENAT 24VFCRALOGIC 1| AND 045V FOR C 150 pfF
8155H/8156H 8155H-2/8156H-2 ANE S5 P A LGGE o e MENTS ARE MADE AT20V FOR A 10GIC €\ INCLUDES 415 CAPACTANCE
Symbol | Parameter Min. Max. Min. Max. Units
AL Address to Latch Set Up Time 50 30 ns - . WAVEFORMS
1 Add Hold Time after Latch 80 30 ns
LA ress no! l READ
tLe Latch to READ/WRITE Control 100 40 ns
tRD Valid Data Out Delay from READ Control 170 140 ns & wisen \ / \
taD Address Stable to Data Out Vatid 400 330 ns o
te Latch Enable Width 100 70 ns
um...,___/ \ /
tADF Data Bus Float After READ Qa 100 0 80 ns
toy READ/WRITE Control to Latch Enable 20 10 ns
tee READMWRITE Control Width 250 200 ns o N 1/ \
tow Data In to WRITE Set Up Time 150 100 ns tap
- ! L
twp Data In Hold Time After WRITE 25 25 ns a0, ; X oOmESS N X omtA VAL
tRv Recovery Time Between Controls 300 200 ns 4l E :
|- t ——— [ —_—
twp WRITE to Port Output 400 300 ns " | t
teR Port Input Setup Time 70 50 ns ALE \ ¥
tre Port input Hold Time 50 10 ns L] -'aoE~ taps —|
. tsaF Strobe to Butfer Full 400 300 ns " 4o tRD———er N
tss Strobe Width 200 150 ns 7
el B *
tRae READ to Butfer Empty 400 300 ns * fee | q'“v
tgr Strobe to INTR On 400 300 ns
2-38 AFN-01960C 2-39 AFN.01980C
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WAVEFORMS (Continued)

8155H/8156H/8155H-2/8156H-2

fe——toy | |+ tor ‘__}

WRITE
E m1se) X \
OR ]
4
caismn 7 /
10/M \ / \
.
AD, , X ADDRESS b X DATA VALID
.
e lia —"’

|

i

two

WAVEFORMS (Continued)

STROBED OUTPUT /‘,—Y————\ . T

BF

§TROBE

typs T

N |/
. 7
N

OUTPUT DATA
TO PORT

STROBED INPUT

BF

INTR : / i q\\

INPUT DATA
FROM PORT \

BASIC INPUT BASIC OUTPUT

RD y
b . wr
) S— I -

ouThuT x
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“DATA BUS TIMING 1S SHOWN iN FIGURE 7
TIMER OUTPUT COUNTDOWN FROM 5 TO 1
LOAD COUNTER FROMCLA — | RELOAD COUNTE R FROM CLR -\
' H ' ' . 5 Il 1 3 ' 2 ; » s [

TMER IN

Jimer Ut \ |
POLSED \ Mot
Vo s om

|

!

i |

| D P e )

Fiv€R OUT \ /
(SOUARE WAVE! \ (NOTE 1y Y3

—{.'ntA— S T

NOVE 1 THE TIMER QUTPUT IS PERIODIC (F IN AN AUTOMATIC
RELOAD MODE (M, MOOE BIT « 11
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TemperatureUnderBias ................ 0°Cto+70°C

*NOTICE: Stresses above those listed under "Absolute
Maximum Ratings” may cause permanent damage to the
device. This is a stress rating only and functional opera-
tion of the device at these or any ather conditions above

2048 BIT STATIC MOS RAM WITH I/O PORTS AND T'MER Storage Temperature ............... -85°Cto +150°C those indicated in the operational sections of this
Volitage on Any Pin specification is not implied. Exposure to absolute maxi-
WithRespecttoGround ,.............. -0.5V to +7V mum rating conditions for extended periods may affect
Power Dissipation ............. ..o 1.5W device reliability.
= 256 Word x 8 Bits s 1 Programmable 6-Bit 1/0 Port
a Single +5V Power Supply ' ® Programmable 14-Bit Binary Counter/ RISTICS
i i .C. CHARACTERI {Ta = 0°C to 70°C; V¢ = 5V t §%)
n Completely Static Operation Timer . p.c.c .
= Compatible with 8085A and 8088 CPU MAX UNITS TEST CONDITIONS
® Internal Address Latch = Muitiplexed Address and Data Bus SYMBOL | PARAMETER MIN. :
i \ Low Volta -0.5 0.8 v
® 2 Programmable 8 Bit I/O Ports = 40 Pin DIP i nput g -
ViH input High Voltage 20 VecH0.5
Voo Output Low Voitage 0.45 \ oL =2mA
Vou Output High Voltage 2.4 v lon = -400pA
The 8155 and 8156 are RAM and /0 chips to be used in the 8085A and8088 microprocessor systems. The RAM portion +10 HA OV = VN = Voo
is designad with 2048 static cells organized as 256 x 8. They have a maximum access time of 400 ns to permit use with W Input Leakage
no wait states in B0B5A CPU. The 8155-2 and 8156-2 have maximum access times of 330 ns for use with the B085A-2 and the o Output Leakage Current +10 uA 0.45V < Vour < Vcc
5 MHz 8088 CPU. mA
Icc Vee Suppty Current 180
The 1/ O portion consists of three general purpose I/ 0 ports. One of the three porta can be programmed to be status
pins, thus allowing the other two ports to operate in handshake mode. 1, (CE} Chip Enabie Leakage
(A
A 14-bit programmable counteritimer is also included on chip to provide either a square wave or terminal count puise 8156 +:£ “A oV =ViN < Vce
for the CPU system depending on timer mode. 8156 - K
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Figure 1. Block Diagram Figure 2. Pin Configuration
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A.C. CHARACTERISTICS (1, =0°Cto 70°C; V¢ = 5V ¢ 5%}

8155/8156 8156-2/8156-2 .
SYMBOL | PARAMETER MIN. | Max. MIN. | MAX. | UNITS 8185/8185-2
AL Address to Latch Set Up Time 50 30 ns °
wa Address Hold Time after Latch 80 30 ns 1024 x 8-BIT STATIC RAM FOR MCS-85
e Latch to READ/WRITE Control 100 40 ns
tROD Valid Data Out Delay from READ Control 170 140 ns
a0 Address Stable to Data Out Valid 400 330 ns ‘;
tw Latch Enable Width 100 70 ns - 4

3 tRor | Data Bus Float After READ 9 100 0 80 ns SB & Multiplexed Address and Data Bus ® Low Standby Power Dissipation

‘ tc READMWRITE Control to Latch Enable 20 10 ns S
tec READ/WR ITE Control Width 250 200 ns . Dmc:; fompatlble with 8085 ® Single +5V Supply
Tow Data In to WRITE Set Up Time 150 100 ns and IAPX 88 Microprocessors
1 Data In Hold Time Aft RITE N

wo 2ta In Hold Time After W 25 25 i ® Low Operating Power Dissipation m High Density 18-Pin Package
tRvV Recovery Time Between Controls 300 200 ns .
twp WRITE to Port Qutput 400 300 ns J
ter Port Input Setup Time 70 50 ns B The Intel® 8185 is an 8192-bit static random access memory (RAM) organized as 1024 words by 8-bits using N-channel

: 1, Port | Hold Ti 3 & Silicon-Gate MOS technoiogy. The muitiplexed address and data bus aliowsthe 8185 to interface dirsctly to the 8085A and

: RP rt Input Hold Time 50 10 ns 5. LAPX 88 microprocessors to provide a maximum level of system integration.

! tseF Strobe to Butfer Fuil . 400 300 ns The low standby power dissipation minimi ystem power requirements when the 8185 is disabled.
tss Strobe Width 200 150 ns The8185-2 is a high-speed selected version of the 8185 that is compatible with the 5§ MHz 8085A-2 and the 5 MHz IAPX 88.
tRBE READ to Buffer Empty 400 300 ns y )
tg) Strobe to INTR On 400 300 ns
RO READ to INTR Off 400 300 ns

: tpss Port Setup Time to Strabe Strobe 50 "] ns

' tPHS Port Hold Time After Strobe 120 100 ns
tsae Straobe to Buffer Empty 400 300 ns
twae WRITE to Buffer Full 400 300 ns ;.1
twi WRITE to INTR Off 400 300 ns C:o'_ 8

——— : wn
try TIMER-IN to TIMER-QOUT Low 400 300 ns ME
trn TIMER-IN to TIMER-OUT High 400 300 ns % i
tRDE Data Bus Enable from READ Contro! 10 10 ' ns
1 . 4 ; wae
1 TIMER-IN Low Time 80 a0 ns . <——> AT A
3 BUFPER sevon
t2 TIMER-IN High Time 120 70 ns ARy
X-Y DECOOE
A.C. TESTING INPUT, OUTPUT WAVEFORM A.C. TESTING LOAD CIRCWIT I
: ADo-AD; | ADORESS/DATA LINES
INPUT/OUTPUT ;‘ Ao CHIP SELECT
b : ce CHIP ENABLE (1O/N)
1 e Ao LATCH | ces CHIP ENABLE
24 3 ALE — | ALE ADDRESS LATCH ENABLE
20 2.0 DEVICE :m o WRITE ENASLE
; UNDER E
TEST POINTS
:> i < TEST C. - 180pF i )
0.8 0.8 L
0.45 I_ b
:COVGEI(S:T‘NG INPUTS ARE DRIVEN AT 2 4V FOR A LOGIC 1° AND 0 45V FOR = i Figur. 1- Biock Dl‘o"m F‘gu'. 2. P‘n conﬂg"r."on
AkD o go’:‘xMLNOGG:ACEADSUREMENTS ARE MADE AT 2.0V FOR A LOGIC Y Cy = 150 pF
Cy INCLUDES JIG CAPACITANCE -
!l
; . et C. ion A No R ity 1o¢ tha Use of Any Circuiiry Other Than Cucuitry Embodied in an intet Product. No Other Circuit Petent Licenses ave Implied
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