o HARRIS

HM-8832-8

32K x 8 Asynchronous

June 1989 CMOS Static RAM Module
Features Pinout
e Full CMOS Six Transistor Memory Cell ‘“‘E TOP VIEW
e Low Standby SupplyCurrent ................ 250pA ne[E]

e Low OperatingSupplyCurrent .............. 15mA w5
» Fast Address AccessTime................... 180ns 4]
¢ Low Data Retention Supply Voltage ............ 2.0V AS E
¢ CMOS/TTL Compatible Inputs/Qutputs M6
e JEDEC Approved Pinout A3l7
* Equal Cycle and Access Times A28
* No Clocks or Strobes Required i [5]
* Single 5V Power Supply o:g
e Easy Microprocessor Interfacing oot [
e Operating Temperature Range ... -550C to +1250C vz [i3
¢ Standard DIP Size - 0.6 x 1.4 o [i3]

Description

The HM-8832-8 is a 32K x 8 Bit Asynchronous CMOS
Static RAM Module based on a multi-layered, co-fired,
dual-in-Tine ceramic substrate, four HM-65642 CMOS
Asynchronous Static RAMs, and an HCT-138 high-speed
CMOS decoder, all mounted in ceramic leadless chip carri-
ers. In addition to this, each module is equipped with a
ceramic capacitor to minimize power supply noise and
reduce the need for external decoupling. Furthermore, this
capacitor is sealed in a ceramic leadless carrier for maxi-
mum reliability, even in extreme environments. All inputs on
the HM-8832-8 are gated by the E input to simplify system
design requirements to obtain the minimum standby and
data retention supply current. The pinout of the HM-8832-8

conforms with the JEDEC standard for eight-bit wide, 28
pin RAMs, which allows the module to be pin compatible
with future generations of high density RAMs and EPROMSs.

The HM-65642 RAMs used on the HM~8832-8 module are
full CMOS devices, utilizing arrays of six-transistor (6T)
memory cells for the most stable and lowest possible
standby and data retention supply current over the full mili-
tary operating temperature range. In addition to this, the
high stability of the 6T cell provides excellent protection
against soft errors due to power supply noise and alpha
particles. This stability also improves the radiation tolerance
of the module over that of RAMs utilizing four transistor (4T)
Mix-MOS memory cells.

Functional Diagram

TRUTH TABLE

MODE E w G
AD-AT2 Standby (CMOS) vee X X
pao-paz Standby (TTL) VIH X X
S Enabled {(High Z) viL VIH VIH
| 1 rj: Read TR ER
HM-85642 HM-65642 Write VIL VIL X
L L l_ PIN DESCRIPTION
] 1M es642 L_ HM- 65642 PiN FUNCTION
AQ-A14 Address inputs
1 | DQO-DQ7 Data Input/Output
] I ———————— E Chip Enable
A13 'A‘; ] wer-ae E Output Enable
w Write Enable
VCC Power (+5V)
GND Ground

CMOS
MEMORY

CAUTION: These devices are sensilive to electrostatic discharge. Proper |.C. handling procedures should be followed.
Copyright © Harris Gorporation 1989
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Specifications HM-8832-8

Absolute Maximum Ratings

SUPPIYVOHAEE . v vttt i e et iateesatsaeseianastberiataannaanen +7.0V
Input, Qutputor1/O Voliage Applied...........coveiiiiiiieninnns A GND -0.3V 1o VCC +0.3V
Storage Temperature RANGE ... ......iiuiiuiiit i ssorreanartraaeaaenirasceiararsoserenns -650C to +150°C
GateCount ..........ocovviniinnen

JURCHON TOmMPOr AU L .t iit ittt e e te s taacneinatonrarseneaonnanesnsosorsarsarsssessasarassssencencssss

Lead Temperature {Soldering, Ten Seconds)

CAUTION: Stresses above those listed in the “Absolute Maxii Ratings” may cause ge to the device. This is a stress only rating and
operation of the device at these or any ather conditions above those indicated in the operation section of this specification is not implied.

Operating Conditions

Operating Volage Range . . ... ...ttt eae et +4.5Vio +5.5V
Operating Temperatur@ RANGE .. .. ... c.t ottt ettt ittt et aseraasaiaaan e aanieaterensasosssnsnsns -550C to +125°C

D.C. Electrical Specifications (Note 4y VCC =5V % 10%; Tp =-559C to +1250C

SYMBOL PARAMETER MIN MAX UNITS TEST CONDITIONS
ICCsBI Standby Supply Current (CMOS) - 900 pA 10 =0,E =VCC-0.3V
ICCS8 Standby Supply Current (TTL) - 10 mA 10=0,E = VIH
ICCEN Enable Supply Current - 10 mA 10=0,E=VIL
iICCOP Operating Supply Current {(Note 3) - 15 mA 10=0,f=1MHz, E=VIL,

VI=VCC or GND

ICCDR Data Retention Supply Current - 750 pA VCC = 2.0V, E = VCC -0.3V
VCCDR Data Retention Supply Voltage 20 - v E=VvCC
It Input Leakage Current -1.0 +1.0 pA Vi=VCCor GND
noz Input/Output Leakage Current -1.0 +1.0 pA VIO =VCC or GND
vib Input Low Voltage 0 0.8 A
VIH Input High Voitage 24 vCC v
vOL Output Low Voltage - 0.4 v IOL = 40mA
VOH1 Output High Voltage 24 - v 10 =-1.0mA
VOH2 Output High Voltage (Note 2) VvCC-0.4 - v 10 = -100pA
Capacitance (Note 2)
SYMBOL PARAMETER MAX UNITS TEST CONDITIONS
CA Address Input Capacitance 40 pF VA =VCCorGND, f=1MHz
cDQ,CG Data, Qutput Enable Capacitance 45 pF VDQ,VG =VCCor GND, f = 1MHz
CEN Chip Enable Capacitance 15 pF VEN=VCCor GND, f = 1MHz
CwW Write Enable Capacitance 60 pF VW =VCCor GND, f= 1MHz

NOTES:

. Input pulse levels: 0 to 3.0V: Input rise and fali times: Sns (max); Input and output timing referance level: 1.5V; Output icad: 1 TTL gate equivalent
CL = 100pF (min) including scope and jig - for CL greater than 100pF, access lime is derated by 0.15ns per pF.

2. Guaranteed but not tested.

3. Typical derating SmA/MHz increase in ICCOP.

4. All devices tested at worst case temperature and supply voltage limits.
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Specifications HM-8832-8

A. C. Electrical Specifications (Notes 1,4) VCC = 5V £ 10%; Ta = -55°C to +1250C
PIN NO. SYMBOL PARAMETER MIN MAX | UNITS | TEST CONDITIONS
READ CYCLE
{1) TAVAX tRC Read Cycle Time 180 - ns
{2) TAVQV tAA Address Access Time - 180 ns
3) TELQV iCE Chip Enable Access Time - 180 ns
4) TGLQV tOE Output Enable Access Time - 75 ns
(5) TELQX iz Chip Enabie Output Enable Time 10 - ns {Note 2)
(6) TGLQX toLz Output Enable Time 5 - ns {Note 2)
{7) TAXQX tOH Address Quiput Hold Time 10 - ns {Note 2)
8) TEHQZ tHZ Chip Disable Output Disable Time Q0 80 ns {Note 2)
(9} TGHQZ toz Quiput Disable Time ] 55 ns {Note 2)
WRITE CYCLE
(10) TAVAX tWC Write Cycle Time 180 - ns
(11) TWLWH WP Write Pulse Width 85 - ns E
(12) TELWH 1CW Chip Enable to End of Write W Controlled 95 - ns
(13) TELEH tcw Chip Enable to End of Write E Controlled 90 - ns {Note 2)
(14) TAVWL tAS Address Setup Time W Controlled | 30 - ns Wi
(15) TAVEL tAS Address Setup Time E Controlled 30 - ns {Note 2) g g
16) TWHAX tWR Write Recovery Time W Controlled 10 - ns =
(17) TEHAX tWR Write Recovery Time E Controlled 40 - ns {Note 2)
(18) TDVWH tDW Data Setup Time W Controlled 65 - ns
{19) TOVEH tDW Data Setup Time E Controlled 65 - ns {Note 2)
(20) TWHDX tOH Data Hold Time W Controlled 10 - ns
{21) TEHDX tDH Data Hold Time E Controlled 40 - ns {Note 2)
{22) TWLQZ twz Write Enable Quiput Disable Time - 55 ns (Note 2)
(23) TWHQX tow Write Disable Output Enable Time 5 - ns {Note 2}
NOTES:
1. Input puise levels: O to 3.0V; input rise and faft times: Sns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate equivalent
CL = 100pF {min) including scopa and jig - for CL grealer than 100pF, access time is derated by 0.15ns per pF.
2. Guaranteed but not tested.
3. Typical derating 5mA/MHz increase in ICCOP.
4. All devices tested at worst case temperature and supply voltage limits.
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Specifications HVM-8832B-8

Absolute Maximum Ratings

SUPPIYVORAGE .. v et ettt et ettt e e e e e b r et ettt ettt +7.0V
Input, Qutput or I/Q Voltage APPIEA . . .. ... cvuver st GND -0.3V 1o VCC +0.3V
Storage TempPerature RANGE ... ..o trtaere ettt oottt -850C to +150°C
[T oo ¥ 25 R R ..405,230 Gates
JUNCHON TOMPEFALUIE . . .o« e ese e e nte e tae e ee e sa e e beae et s n st e aa s e et e e te e s ts bttt +175°C

Lead Temperature {Soldering, Ten SECONAS). ... ...t tn vttt et st +3000C

CAUTION: Stresses above those listed in the “Absolute Maximum Ratings” may cause permanent damage fo the device. This is a stress only rating and
operation of the device at these or any other conditions above those indicated in the operation section of this specification is not implied.

Operating Conditions

Operating VoHage RANGE . . ..ottt ittt ittt a s +4.5V to +5.5V
Operating Temperature RANGE . . .. ... ttaun i re ettt h et i a e e st s s -550C to +125°C
D.C. Electrical Specifications (Note 4)  VCC = 5V + 10%; T = -55°C to +1250C
SYMBOL PARAMETER MIN MAX UNITS TEST CONDITIONS
{CCSBY Standby Supply Current (CMOS) - 250 uA 0= O,E =VYCC-0.3V
iCCsB Standby Supply Current (TTL) - 2 mA 10=0,E=VIH
iICCEN Enable Supply Current - 10 mA 10=0,E=VIL
ICCOP Operating Supply Current (Note 3) - 15 mA 10=0,f=1MHz, E=ViL,
VI=VCCor GND
ICCDR Data Retention Supply Current - 200 pA VCC =2.0V,E=VCC -0.3V
VCCDR Data Retention Supply Voltage 20 - v E=VCC
1} Input Leakage Current -1.0 +1.0 pA VI=VCCorGND
HoZ Input/Qutput Leakage Current -1.0 +1.0 pA VIO =VCC or GND
viL Input Low Voltage [¢] 0.8 \
VIiH Input High Voitage 24 vCC v
vOL Output Low Voltage - 0.4 \Y fOL = 4.0mA
VOH1 Output High Voltage 2.4 - v 10 =-10mA
VOH2 Output High Voltage (Note 2) VCC-0.4 - v 10 = -100pA

Capacitance (Note 2)

SYMBOL PARAMETER MAX UNITS TEST CONDITIONS
CA Address Input Capacitance 40 pF VA=VCCorGND, f=1MHz
CcDQ,CG Data, Output Enable Capacitance 45 pF VDQ, VG = VCC or GND, f = TMHz
CEN Chip Enable Capacitance 15 pF VEN=VCCor GND,f=1MHz
CW Write Enable Capacitance 60 pF VW = VCC or GND, f = 1MHz

NOTES:

1. Input pulse levels: O to 3.0V; Input rise and fall times: S5ns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate equivalent
CL = 100pF {min} including scope and jig - for CL greater than 100pF, access time is derated by 0.15ns per pF.

Guarantead but not tested.

Typical derating SmA/MHz increase in ICCOP.

All devices tested at worst case temperature and supply voltage Jimits.

o
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Specifications HM-8832B-8

A. C. Electrical Specifications (Notes 1,4)  VCC =5V £ 10%; Tp = -559C to +1250C
PIN NO. SYMBOL PARAMETER MIN MAX | UNITS | TEST CONDITIONS
READ CYCLE
{1} TAVAX tRC Read Cycle Time 180 - ns
{2) TAVQV tAA Address Access Time - 180 ns
(3) TELQV tCE Chip Enable Access Time - 180 ns
(4) TGLQV t0OE QOutput Enable Access Time - 75 ns
{5) TELQX iz Chip Enable Output Enable Time 10 - ns {Note 2)
{B6) TGLQX toLZ Qutput Enable Time 5 - ns {Note 2)
(7) TAXQX tOH Address Output Hold Time 10 - ns (Note 2)
{8} TEHQZ tHZ Chip Disable Output Disable Time o] 80 ns {Note 2)
(9) TGHQZ t0Z Qutput Disable Time 0 55 ns {Note 2}
WRITECYCLE
{10} TAVAX tWC Write Cycle Time 180 - ns
(1) | TWLwH | twP | write Pulse Width 95 - ns
{12) TELWH tCwW Chip Enable to End of Write W Controlled 95 - ns
(13) TELEH tCW Chip Enable to End of Write E Controlled 90 - ns {Note 2)
(14) TAVWL tAS Address Setup Time W Controlled 30 - ns wE
{15) TAVEL tAS Address Setup Time E Controlled 30 - ns {Note 2) g %
(16) | TWHAX | tWR | write Recovery Time W Controlled | 10 - ns =
{(17) TEHAX tWR Write Recovery Time E Controlled 40 - ns (Note 2)
(18) TDVWH | tDW Data Setup Time W Controlled | 65 - ns
(19) TOVEH DWW Data Setup Time E Controlled 65 - ns {Note 2)
(20) TWHDX tDH Data Holid Time W Controlled 10 - ns
1)) TEHDX tDH Data Hold Time E Controlled 40 - ns (Note 2)
(22) TWLQZ twz Write Enable Qutput Disable Time - 55 ns {Note 2)
(23) TWHQX tow Write Disable Output Enable Time 5 - ns {Note 2)
NOTES:
1. Input puise levels: O to 3.0V; Input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gale equivalent
CL = 100pF {min) including scope and jig - for CL greater than 100pF, access time is derated by 0.15ns per pF.
2. Guaranteed but not fested.
3. Typical derating SmA/MHz increase in ICCOP.
4. All devices tested at worst case temperature and supply voltage limits.
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HM-8832-8

Timing Diagrams
READ CYCLE I: ADDRESS CONTROLLED {Notes 1, 2)

1)

t‘— TAVAX —~>‘

A XX ADDRESS 1 VALID XX X  ADDRESS 2 VALID X X X
L‘ (2) [* (7)
TAVQV —¥ TAXQX >
Q X XXX XXX  DATATVAUD X X DATA2VALID X

READ CYCLE Hi: E OR G CONTROLLED {Note 1)

M
TAVAX
A XX XX
(2}
|<— TAVQV —-‘
E XX %777(8)7777
e (@TELQV ] L; e
l——  (5) TELQX
& NSNS K777 7777
| 9
(4 tmu.ov—» L_ S,
(6) * TGLOX

READ CYCLE NOTES:
1 In a read cycle, W is held high. _ _
2. in read cycle 1, the module is kept continuously enabled: E and G are held low.
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HM-8832-8

Timing Diagrams
WRITE CYCLE I: W CONTROLLED {Note 1)

(10)

tq—————— TAVAX =JI

A XX XXX

(14) (11) (16)
TAVWL TWLWH — "+ TWHAX

[ T TIIE4

12] 23
: TELWH —*1*— TwHax —
w A (0
(% TOVWH ——»«— TWHDX —-t
D 200000000 200X

T

(22) L—— TWL;a

(o]

WRITE CYCLE Ii: E CONTROLLED (Note 2)

» &
oC
(10) g §
k‘———i TAVAX A———.i
A XX XXX
{15) a3 {t7)
TAVELT TELEH TEHAX
E
w S\ 77
(%__ TDVEH — —»sle— TEHDX —.1(21)
D 20O0OOOOOK 200¢

WRITE CYCLE NOTES:

1. In Write Cycie 1, the module is first enabled, and then data is strobed into the RAM with a puise on W, i G is held high for the entire cycie, the outputs will
remain in the high impedance state. It G is held low, it may be Yy o lengthen the cycle to pi bus This would occur f TWLQZ
and TOVWH overlapped.

2. In Write Cycle Ui, Address (A) and Write Enable (W) are first set up and then data is strobed into the RAM with a pulse on €.
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