MOTOROLA

H SEMICONDUCTOR I

TECHNICAL DATA

MCM36232

2 x 32K x 36 Bit Static Random —
Access MemOry Module 76 LEAD 2IG-ZAG IN-LINE PACKAGE

TOP VIEW — CASE 879

The MCM36232 is a 2.35M bit static random access memory module organized PDO (Vss) {2 1[] vss
as two banks of 32,768 words of 36 bits. The module is a 76-lead zig-zag in-line 3[] PD1 (OPEN)
memory module (ZIP) consisting of eight MCM6205C fast static RAMs packaged in PD2 (OPEN) | 4
32 J-lead small outline packages (SOJ) and mounted on a printed circuit board DQo f]6 5] NC
along with eight decoupling capacitors. paz [is 7] Q1

The MCM6205C is a high-performance CMOS fast static RAM organized as 9[) pa3
32,768 words of 9 bits, fabricated using high-performance silicon-gate CMOS tech- 0G4 [ 10
nology. Static design eliminates the need for external clocks or timing strobes, while 0Gs [| 12 nfj oas
CMOS circuitry reduces power consumption and provides for greater reliability. 0s [|14 13[] DO7

The MCM36232 is equipped with four separate byte write enable (W1 — W4) vee [ 16 15(] Ao
inputs, two separate bank enable (E1 — E2) inputs and two separate bank output cc 17]] a2
enable (GT ~ G2) inputs allowing for greater system flexibility. The Gx input, when Al {[18
high, will force the outputs of bank x to high impedance. A |20 19]] A4

PDO0 through PD2 are reserved for density identification. PDQ is connected to as |22 21]] A6
ground and PD1 and PD2 are not connected (open). These pins can be used to 23] Vss
identify the density of the memory module compared with future versions. a7 []2e 2] pos
* Single 5V + 10% Power Supply nato f| 26 710 oot
» Fast Access Time: 15/20 ns DQ12 | 28 )

« Three-State Outputs pats [ 30 29]] pat3
» Fully TTL Compatible oate []32 31[) vats

» Power Operation: 880/800 mA Maximum, Active AC

33|] b7
Vi 34
« High Board Density ZIP Package (E [ 3] W2
» Byte Operation: Four Separate Write Enables, One for Each Byte (Nine Bits) Vﬂ 1ES ah E2
 High Quality Four-Layer FR4 PWB with Separate Internal Power and Ground &1 [] 28 ] £
Planes
¢ Incorporates Motorola’s State-of-the-Art Fast Static RAMs £ [ a0 39] G2
wa [ 42 4] wa
4[] Ve
PIN NAMES Date [} 44 as[) oote
AO-A14 ... Address Inputs bazo E 4 4 ] DQ21
DQO - DQ35 ......... Data Inputs/Qutputs D22 |48
ET-B2 ... Byte Enables Da2¢ |50 49[] D23
WI-W4 ... Byte Write Enables 51
Gl-G2....................... Bank Output Enables DQ26 [{ 52 DG2s
PDO-PD2 ... ... ... ... .. Package Density Ideg(ifiers Vss [‘ 54 53(] A8
+ 5V Power Supply 551 A9
.................................... Ground A10 [ 56 ]
A12 [ 58 57] AN
For proper operation of the device, Vg g mustbe connected Atd [ 80 59] A3
1o ground.

NG [l 62 81[] vec
oaza {]es 8] 0a27
0Q30 [|66 ss[] Da29
DQa2 [ 68 67[] DAt
D34 ] 70 69] D033

NC [ 72 7l poss

NC {] 74 73]] NC

Vs [ 76 75]] NC
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FUNCTIONAL BLOCK DIAGRAM
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TRUTH TABLE (X = Don't Care)

E1 | B2 [ G1 | G2 | wx Mode Ve Current | Output Cycle
H L X X X Not Selected | Igp1 or Isg2 High-Z —
L L H X H Read Bank 1 lccA 1sB1 High-Z —
L L L X H Read Bank 1 IccA. 1sB1 Dout Read Cycle
L L X X L Write Bank 1 Icca. 1sB1 Din Write Cycle
H | H | x| H | H |ReadBank2 | Igpy.lcca | High-Z —
H H X L H Read Bank 2 ISB1. ICCA Dout Read Cycle
H H X X L Write Bank 2 IsBi.ICCA Din Write Cycle
ABSOLUTE MAXIMUM RATINGS (Voltages referenced to Vgg = 0 V)
Rating Symboi Value Unit
Power Supply Voltage Vee -05t070 \
Output Power Supply Voltage Veeaq -05toVce v
Voltage Relative to Vgg Vin Vout | -051eVeg+05 v
Qutput Current (per 1/O) lout +30 mA
Power Dissipation (To =70 C, Vgc =5 V) Pp 5 W
Temperature Under Bias Thias -10to + 85 "C
Operating Temperature TA Oto+70 [}
Storage Temperature Tstg ~2510 + 125 "C

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are

exceeded, Functional operation should be restricted lo RECOMMENDED CPER-
ATING CONDITIONS. Exposure to higher than recommended voltages for
extended periods of ime could affect device reliablity.

The devices on this module contain circuitry
to protect the inputs against damage due to
high static voltages or electric fields; however,
itis advised that normal precautions be taken to
avoid application of any voltage higher than
maximum raled voltages to these high imped-
ance circuits.

These CMOS memory circuits have been
designed to meet the dc and ac specifications
shown In the tables, after thermal equiibrium
has been established. The module is in a test
socket or mounted on a printed circuit board
andtransverse air flow of at least 500 linear feet
per minute is maintained.

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Ve =50V 2 10%, Ta = 0to + 70°C, Unless Otherwise Noted)

RECOMMENDED OPERATING CONDITIONS (Voltages referenced to Vgg = 0 V)

Parameter Symbol Min Typ Max Unit
Supply Voltage (Operating Voltage Range) vee 45 5.0 55 v
input High Voltage VIH 22 3.0 Vec+0.3° v
Input Low Voltage ViL -0.5" 0.0 0.8 v
“ViH {max) = Voo + 0.3 V de; V)Y (max) = Vo + 2 V ac (pulse width «+ 20 ns)
“*ViL (min) = - 3.0 V ac (puise width < 20 ns)
DC CHARACTERISTICS
Parameter Symbol Min Typ Max Unit
Input Leakage Current {All Inputs, Vin = 0 to Vi) likg(l) - — * WA
Output Leakage Current (G, Ex = Vi, Vout = 010 VoCQ) likg(O) — — +8 pA
AC Active Supply Current (G, Ex = Vi, loyt = 0 mA, Cycle Time 2 tayay min, mA
Only One Bank 1s Enabled) MCM36232-15: tayay = 15ns | Icca1s — — 880
MCM36232-20: tayay = 20 ns | ICcCA20 - — 800
AC Standby Current {E1 = Vi, E2 = V), Cycle Time > tayay min) IsB1 mA
MCM36232-15: tayay = 15 ns 300 400
MCM36232-20: 1ayay = 20 ns — 260 360
CMOS Standby Current (Ex > Vo ~ 0.2V, AllInputs > Voo - 0.2V or=0.2V) Isg2 - 100 160 mA
Outpul Low Voltage (Ig| = + 8.0 mA) VoL — — 0.4 )
Oulput High Voltage (IoH = - 4.0 mA) VOH 24 — —
NOTE: Good decoupling of the local power supply should always be used
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CAPACITANCE (f = 1.0 MHz, dV = 3.0 V, T4 = 25'C, Penodically Sampled Rather Than 100% Tesled)

Characteristic Symbol Typ Max Unit
Input Capacitance Address Cin 32 48 pF
CW1I-Wa 14 16
E1. E2,G1, G2 24 32
Input/Output Capacitance (DQO - DQ35) Cio 14 16 pF
AC OPERATING CONDITIONS AND CHARACTERISTICS
(VcC =5.0V 1 10%, Tp =0to + 70°C, Unless Otherwise Noted)
Input Timing Measurement Reference Level . 15V Output Timing Reference Level ........ ... ... e 1.5V
Input Pulse Levels ........... .. - 030V Output Load . See Figure 1A Unless Otherwise Noted
Input Rise/Fall Time . ....... ... . 3ns
READ CYCLE TIMING (See Notes 1 and 2)
Symbol MCM36232-15 MCM36232-20
Parameter Standard | Alternate Min Max Min Max Unit | Notes
Read Cycle Time tAVAY [=Ye} 15 — 20 — ns 3
Address Access Time tavay tAA — 15 — 20 ns
Enable Access Time tELQV tacs — 15 — 20 ns
Output Enable Access Time GLQV 10E — 8 — 10 ns
QOutput Hold from Address Change tAXQX tOR 4 — 5 — ns
Enable Low to Output Active IELOQX tcLz 4 — 5 - ns 4,56
Output Enable to Output Active tGLax toLz Q — 0 — ns 4,56
Enabie High te Output High-Z tEHQZ tcHZ 0 8 ¢] 9 ns 4,56
Output Enatle High to Output High-Z (GHQZ toHzZ 0 7 ] 8 ns 4,56
Power Up Time tELICCH tPU 0 — a — ns
Power Down Time IEHICCL tpp - 15 — 20 ns

NOTES:

1.

W is huigh for read cycle

2. E1 - E2 are represented by E in these timing specifications; only one of the Exs may be asserted
3. Ail read cycle timing is referenced from the last valid address to the first transitioning address
4. Atany given voltage and temperalure, tgQz max is less than tg gx min, and IGHQZ max is fess than tgHQx min, both for a given device
and from device o device
5. Transition is measured + 500 mV from steady-state vollage with load of Figure 1B.
6. This parameter is sampled and not 100% tested.
7. Device is continuously selected (E = V|, G = V)L).
AC TEST LOADS TIMING LIMITS
The table of timing values shows either a
+5V minimum or a maximum limit for each param-
eter. Input requirements are specified from
QUTPUT 480 Q2 the external system point of view. Thus, ad-
ouTPUT dress setup time is shown as a minimum
5pF since the system must supply a! least that
2552 (INCLUDING much time {even though most devices do not
SCOPE AND JIG}) requireit). On the other hand, responses from
the memory are specified from the device
= point of view. Thus, the access time is shown
Figure 1A Figure 1B as a maximum since the device never pro-
vides data later than that time.
MCM36232 MOTOROLA FAST SRAM DATA
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READ CYCLE 1 (See Note 7)

- Ay i
A (ADDRESS)

R S
Q (DATA OUT) PREVIOUS DATA VALID /\K XX % DATA VALID
e oy -

READ CYCLE 2 (See Note)

-« - - IAVAV - e
A (ADDRESS)
teLQv e
Ex (BYTE ENABLE) \ }(
‘ ; tELOX > tEHQZ
: .
G (OUTPUT ENABLE) /
: Glay 0 > i IGHQ2
: tGLOX *1/
H AYAYAY
Q (DATA OUT) : k NX A DATA VALID ———— E

ko J - tavay

. - ELICCH L****Emcct -
Icc e e
Ve SUPPLY CURRENT

Isg

NOTE" Addresses valid prior to or coincident with E going low
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WRITE CYCLE 1 (W Controlled, See Notes 1 and 2)

Symbol MCM36232-15 MCM36232-20
Parameter Standard | Alternate Min Max Min Max Unit | Notes

Write Cycle Time tAVAV twe 15 — 20 — ns 3
Address Setup Time TAVWL tas 0 — 0 — ns
Address Valid to End of Write tAVWH taw 12 — 15 — ns
Write Pulse Width tWLWH, twp 12 — 15 — ns

WLEH
Write Pulse Width, G High YWLWH, twp 10 — 12 — ns

'WLEH
Data Valid to End of Write tDVWH tpw 7 — 8 — ns
Data Hold Time WHDX tDH 0 — o — ns
Write Low to Data High-Z twLQz twz 0 7 ¢ 8 ns 4.5 6
Write High to Output Active tWHGX tow 4 — 4 — ns 4.5 6
Write Recovery Time TWHAX tWR 0 — 0 — ns

NOTES: - -
1. Arwmev occurs during the overlap of E low and W low.

2. E1 - E2 are presented by E in these timing specifications; any combination of Exs may be asserted. G 1s a don't care when W s low.
3. All write cycle timing is referenced from the last valid address to the first transitioning address
4 Transition is measured + 500 mV from steady-state voltage with load of Figure 18
5. This parameter is sampled and not 100% tested.
6. Atany given voltage and temperature. tyy Q7 max is less than tyyHQx min both for a given device and from device to device.
WRITE CYCLE 1
R LAVAY - e >
A {ADDRESS) )(
[ e e AW e e e — WHAX
Ex (BYTE ENABLE) \ /
- “ WLWH E—
W (WRITE ENABLE) p
M tayWL— - = -~ 'DVWH W'ﬂﬁ’ >~ WHDX
VAVA
O {DATA IN) XW DATA VALID XXX
Lv**-fwu)z L *r tWHoX
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WRITE CYCLE 2 (E Controlled, See Notes 1 and 2)

Symbol MCM36232-15 MCM36232-20

Parameter Standard | Alternate Min Max Min Max Unit | Notes
Write Cycle Time tAVAY we 15 — 20 — ns 3
Address Setup Time tAVEL tas 0 — [¢] — ns
Address Valid to End of Write YAVEH taw 12 — 15 — ns
Enable to End of Write tELEH tcw 10 — 12 — ns 2,45

tELWH

Enable Valid to End of Write 'DVEH ow 7 — 8 — ns
Data Hoid Time {EHDX tDH 0 — 0 — ns
Write Recovery Time tEHAX wR 0 — Q - ns

NOTES: i
. A write occurs during the overlap of E iow and W low.

. E7 and E2 are represented by F in these timing specifications; any combination of Exs may be asserted. G is a don't care when W is low.

It € goes low coincident with or after W goes low, the cutput will remain in a high impedance condition

2
3. All write cycle timing is referenced from the last valid address to the first transitioning address.
4
5

. If E goes high coincident with or before W goes high, the output will remain in a high-impedence condition

WRITE CYCLE 2
- — VAV -
A [ADDRESS) X )
<———---———————— ——AVEH — ———— -
Ex (BYTE ENABLE)
o ——————— WL — - IEHAX
W (WRITE ENABLE) \ﬁ
e MWIEH ————
tOVEH
D (DATA IN) DATA VALID ><><><><
--1EHDX
Q (DATA OUT) HIGH-Z

ORDERING INFORMATION
(Order by Full Part Number)

MCM 36232

Motorola Memory Prefix ————-——

Part Number

X

Full Part Numbers — MCM36232Z15

T

MCM36232220

Package (Z = ZIP Module)

Speed (15 = 15 ns, 20 = 20 ns)
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