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Advanced Information

32K x 9 Bit Synchronous Dual V'O
Fast Static RAM with Parity Checker

ELECTRICALLY TESTED PER:
MPG62110

The 62110 is a 294,912 bit synchronous static random access memory
organized as 32,768 words of 9 bits, fabricated using Motorola’s
high-performance silicon-gate CMOS technology. The device integrates a 32K
x 9 SRAM core with advanced peripheral circuitry consisting of address
registers, two sets of input data registers, two sets of out- put latches, active high
and active low chip enables, and a parity checker. The RAM checks odd parity
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62110

Commercial Plus
and
Mil/Aero Applications

AVAILABLE AS

1) JAN: N/A
2) SMD: N/A
3) 883: 62110 - XX/BXAJC

X = CASE OUTLINE AS FOLLOWS:
PACKAGE: CQF: Y

during RAMread cycles. The data parity error (DPE) output is an open drain type
output which indicates the result of this check. This device has increased out-
put drive capability supported by multiple power pins. In addition, the output
levels can be either 3.3 V or 5 V TTL compatible by choice of the appropriate
output bus power supply.

The device has both asynchronous and synchronous inputs. Asynchronous inputs include the processor output enable (POE),
system output enable (SOE), and the clock (K).

The address (A0—-A14) and chip enable (ET and E2) inputs are synchronous and are registered on the falling edge of K. Write
enable (W), processor input enable (PIE) and system input enable (SIE) are registered on the rising edge of K. Writes to the RAM
are self-timed.

All data inputs/outputs, PDQO-PDQ7, SDQO-SDQ7, PDQP, and SDQP have input data registers triggered by the rising edge
of the clock. These pins also have three-state output latches which are transparent during the high level of the clock and latched
during the low level of the clock.

This device has a special feature which allows data to be passed through the RAM between the system and processor ports
in either direction. This streaming is accomplished by latching in data from one port and asynchronously output enabling the other
port. Itis also possible to write to the RAM while streaming.

Additional power supply pins have been utilized for maximum performance. The output buffer power (Vo oq) and ground pins
(Vssq) are electricallyisolated from Vgg and V¢ 6, and supply power and ground only to the output buffers. This allows connecting
the output buffers to 3.3 V instead of 5.0 V if desired. If 3.3 V output levels are chosen, the output buffer impedance in the “high”
state is approximately equal to the impedance in the “low” state thereby allowing simplified transmission line terminations.

The 62110 will be available in a 52 pin ceramic quad flat (CQF).

This device is ideally suited for pipelined systems and systems with multiple data buses and multi-processing systems, where
a local processor has a bus isolated from a common system bus.

XX = Speed in ns (17, 25, 35)

Single 5 V + 10% Power Supply

Choice of 5 V or 3.3 V + 10% Power Supplies for Output Level Compatibility
Fast Access and Cycle Times: 17/25/35 ns Max

Self-Timed Write Cycles

Clock Controlled Output Latches

Address, Chip Enable, and Data input Registers

Common Data Inputs and Data Outputs

Duai |/O for Separate Processor and Memory Buses

Separate Output Enable Controlled Three-State Qutputs

Odd Parity Checker during Reads

Open Drain Output on Data Parity Error (DPE) Allowing Wire-ORing of Outputs
High Output Drive Capability: 85 pF/Output at Rated Access Time

High Board Density 52 Lead CQF Package

Active High and Low Chip Enables for Easy Memory Depth Expansion

This document contains information on a new product. Specifications and information herein are subject to change without notice.
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PIN ASSIGNMENT AND FUNCTION TABLE

Pin Symbol Name Pin Symbol Name
1 Vee +5 V Power Supply 27 Veo +5 V Power Supply
2 K Clock Input 28 A9 Address Input
3 WE Write Enable 29 A8 Address Input
4 POE Processor Output Enable 30 A7 Address Input
5 SOE System Output Enable 31 A5 Address Input
6 PIE Processor Input Enable 32 A3 Address Input
7 SIE System Input Enable 33 A1 Address Input
8 E2 Active High Chip Enable 34 SDQO System Data /O
9 [3) Active Low Chip Enable 35 PDQO Processor Data I/Q
10 PDQ7 Processor Data 1/O 36 Vssq Output Buffer Ground
11 S0Q7 System Data IO 37 SDQ2 System Data I/O
12 vssQ Output Buffer Power Supply 38 PDQ2 Processor Data /O
13 PDQ5 Processor Data I/O 39 SDQ4 System Data /0
14 SDQ5 System Data /O 40 PDQ4 Processor Data 11O
15 Veca Output Buffer Power Supply 41 vVeeaq Output Buffer Power Supply
16 PDQ3 Processor Data I/0O 42 SDQ6 System Data 1/O
17 5DQ3 System Data I/0 43 PDQ6 Processor Data I/10
18 VssQ Output Buffer Ground 44 vssao Output Buffer Ground
19 PDH Processor Data /0 45 SDQP System Data Parity
20 SDQ1 System Data /O 46 PDQP Processor Data Parity
21 A14 Address Input 47 AC Address Input
22 A13 Address Input 48 A2 Address Input
23 A12 Address Input 49 A4 Address Input
24 A1 Address Input 50 AB Address Input
25 Vss Ground 51 DPE Data Parity Error
26 A10 Address Input 52 Vgs Ground
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FUNCTIONAL TRUTH TABLE (See Notes 1 and 8)

_ . o I PDQO-PDQ7, | SDQO-SDQ7, o
w Pl SIE POE SOE | Mode | Memory Subsystem Cycle | PDQP Output | SDQP Output DPE Notes
1 1 1 0 1 Read Processor Read Data Out High-Z Parity Out 2,3
1 1 1 1 o] Read Copy Back High-Z Data Out Parity Out 2,3
1 1 1 o] o] Read Dual Bus Read Data Out Data Out Parity Out 23
1 X X 1 1 Read NOP High-Z High-Z 1
X 0 0 X X N/A NOP High-Z High-Z 1 4
0 0 1 1 1 Write Processor Write Hit Data in High-Z 1 5
0 1 0 1 1 Write Allocate High-Z Data In 1
0 0 1 1 0 Write Write Through Data In Stream Data 1 6
0 1 0 0 1 Write Allocate With Stream Stream Data Data In 1 6
1 0 1 1 0 N/A Cache Inhibit Write Data In Stream Data 1 6
1 1 0 0 1 N/A Cache Inhibit Read Stream Data Data In 1 6
0 1 1 X X N/A NOP High-Z High-Z 1 4
X o} 1 0 0 N/A Invalid Data In Stream 1 7
X 0 1 0 1 N/A Invalid Data In High-Z 1 7
X 1 o} 0 0 N/A Invalid Stream Data In 1 7
X 1 0 1 0 N/A Invalid High-Z Data In 1 7
NOTES:

1. A0’ represents an input voltage < V|_and a ‘1’ represents an input voltage 2 V. Allinputs must satisfy the specified setup and hold times
tor the falling or rising edge of K. Some entries in this truth table represent latched vaiues. This table assumes that the chip is selected (i.e.,
E7 =0and E2= 1) and Vg current is equal to Igc .- f this is nottrue, the chip will be in standby mode, the VoG current will equaliggtorisg2
DPE will default to 1 and all RAM outputs will be in High-Z. Other possible combinations of control inputs not covered by this note or the table
above are not supported and the RAM's behavior is not specified.

. A read cycle is defined as a cycle where data is driven on the internal data bus by the RAM.

DPE is registered on the rising edge of K at the beginning of the following clock cycle

. No RAM cycle is performed.

. A write cycle is defined as a cycle where data s driven onto the internal data bus through one of the data I/O ports (PDQO-PDQ7 and PDQP
or SDQO-SDQ7 and SPDQ), and written into the RAM.

6. Data is driven on the internal data bus by one I/O port through its data input register and latched into the data output latch of the other I/O
port.

. Data contention will occur.

. Ifeither IE signal is sampled low on the rising edge of clock, the corresponding OFE is a don't care, and the carresponding outputs are High—Z.

bW

@~

CAPACITIVE LOAD EQUIVALENT RESISTANCE

= C x dVidt = Vg /50
— —
Vout 85 pF Vour=4V 50
4.25n5—-| I
v, 4V
i=Cx( °“‘>=85x1o-‘2x ———s) -80mA i-V_4 _goma
dt 42510 R 50

85 pF load is equivalent to a 50 £ termination
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DC OPERATING CONDITIONS AND CHARACTERISTICS
(VeC =5.0V+10%, VocoQ = 5.0 Vor 3.3V +10%, Ta = - 55 to + 125°C, Unless Otherwise Noted)

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

Parameter Symbol Min Typ Max Unit
Supply Voltage (Operating Voltage Range) Voo 45 5.0 5.5 v
Output Buffer Supply Voltage Veea \
(6.0 V TTL Compatible) 45 5.0 5.5
(3.3 V 50 Q Compatible) 3.0 3.3 3.6
Input High Voltage VIH 22 3.0 Voo + 0.3
Input Low Voltage VIL -0.5* 0.0 0.8
* Vi (min) = - 3.0 V ac (pulse width < 20 ns)
MOTOROLA SC {MEMORY/ASI LSE D
DC CHARACTERISTICS
Parameter Symbol Min Typ Max Unit
Input Leakage Current (All Inputs, Vi = 0 to Vog) lkg(l) — — +1.0 HA
Output Current (G = V|) likg(O) — — +1.0 pA
AC Supply Current (SOE = POE = V)i, All Inputs = V|_or VIH,VIL =0.0V and V|1 Icca mA
23.0V, lgyt=0mA, MCM62110-15: tpkH = 17 ns - 220 250
Cycle Time > tkHgH min) MCM62110-15: tkHKH = 25 ns — 210 250
MCM62110-20: tiiHKH = 35 ns — 200 250
TTL Standby Current (Vo = Max, ET = V) or E2 = V) 1581 — — 50 mA
CMOS Standby Current (VGG = Max, f = 0MHz, ET = Vi or E2 = V), Isg2 — — 40 mA
Vin€Vgg+02Vor2Vog-02V)
Output Low Voltage (Ig = + 8.0 mA, DPE: Ig_ = +23.0 mA) VoL — — 0.4
Output High Voltage (IoH = — 4.0 mA) VOH 24 — —

CAPACITANCE (f = 1.0 MHz, dV = 3.0 V, Ta = 25°C, Periodically Sampled Rather Than 100% Tested)

Characteristic Symbol Typ Max Unit
Input Capacitance (all Pins Expect I/Os) Cin 2 3 pF
Input/Output Capacitance (PDQO-PDQ7, SDQO-SDQ7, PDQP, SDQP) Siio 6 7 pF
Data Parity Error Output Capacitance (DPE) Cout(DPE) 6 7 pF
AC TEST LOADS
+5V +5V
480 200
bDQ DPE
OUTPUT
255 == 5pF 50 pF
INCLUDING
| SCOPE AND JIG)
VL =+150V 4 L
Figure 1A Figure 1B Figure 1C
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AC OPERATING CONDITIONS AND CHARACTERISTICS
(Ve =5.0V+10%, VecQ =5.0V or 3.3V +10%, TA=-55t0 + 125°C, Unless Otherwise Noted)

Input Timing Measurement Reference Level ............... 15V Qutput Measurement Timing Level .............. 15V
InputPulse Levels ...........coviiiiiiiiiiiiiianns Oto3.0V Output Load ... See Figure 1A Unless Otherwise Noted
Input Rise/Fall Time ..ot eans 3ns
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Read Cycle (See Note 1)

62110-17 62110-25 62110-35
Parameter Symbol Min Max Min Max Min Max Unit Notes
a_ea;]d Cycle Time Clock High to Clock tKHKH 17 — 25 — 35 — ns 2
Ig
Clock Low Pulse Width tKLKH 5 — 5 — —_ ns
Clock High Pulse Width tKHKL 7 —_ 7 - - ns
S;\?(c:ik Access Time Clock Low to Output tKLQV — 17 — 25 — 35 ns 3.4
b
Clock High to DPE Valid tKHDPEV — — 1 — 15 ns 5
Clock High to Output Valid tKHQV — — 1 — 15 ns 4,3
Clock (K) High to Output Low Z After tKHQX1 8 — 8 — 8 — ns
Write
Qutput Hold from Clock High tKHQX2 5 — 5 — 5 — ns 4,7
Clock High to Q High-Z (ET or E2 = tKHQZ - 9 — ih| — 15 ns 7
False)
Setup Times: A tAVKL 2.5 - 25 —_ 2.5 - ns
w tWHKH
Ei,E2 tEVKL
PIE tPIEHKH
SIE 1SIEHKH
POE tPOEVKH 8
SOE tSOEVKH 8
Hold Times: A tKLAX 2 — 2 — 2 — ns
w IKHWX
EL,E2 tKLEX
PIE tKHPIEX
SiE tKHSIEX
POE tKHPOEX 8
SOE tKHSOEX 8
Output Enable High to Q High-Z tPOEHQZ 0 9 0 9 0 10 ns
tSOEHQZ
Output Hold from Output Enable High tPOEHQX 5 — 5 — 5 — ns 7
{SOEHQX
Output Enable Low to Q Active tPOELQX 0 — 0 — 0 — ns 7
ISOELQX
Output Enable Low to Output Valid tPOELQV — 7 — 8 — 9 ns
ISOELQY

NOTES:

1. Aread is defined by W high for the setup and hold times.

2. All read cycle timing is referenced from K, SOE, or POE.

3. Access time is controlled by tk qy if the clock low pulse width is less than (k| Qv—tkHQV); otherwise it is controlied by KHQV.,

4. K must be at a high level for outputs to transition.

5. DPE is valid exactly one clock cycle after the output data is valid.

6. Transitionis measured +500 mV from steady-state voltage with output load of Figure 1B. Atany given voltage and temperature, tkHQZ isless
than txHQX. tPOEHQZ is less than tpogLQx for a given device, and tSOEHQZ is less than tgoEqx for a given device.

7. These read cycle timings are used to guarantee proper parity operation only.
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READ CYCLE (See Notes)

fe——————  tKHKH
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"0 | RO T XY |\

—> & tPOEVKH

€— tKHPOEX
POE \_
“T POELQV | »l
PoEX—> [4— 7| tPoEHCz
OE 1 tPOEHOX
e tcLQv [« tSOELQY
PDQO-PDQY, PDQP ( on
tKHQVY mikHQz tKHQX1
So00-5007, 5007 XXX = |
KHDPEV 7 ‘KHOX?

DPE X DPER-2 DPER-1 X DPEn )

NOTES:
1. OPE is valid exactly one clock cycle after the output data is valid.
2. Accesstimeis controlled by ti| Qv if the clock low pulse width is less than (tKLQV-tKHQV): otherwise it is controlled by txHQy.
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WRITE CYCLE (See Note 1) MOTOROLA SC {MEMORY/ASI L5E D
6211017 62110-25 62110-35
Parameter Symbol Min Max Min Max Min Max Unit Notes
Write Cycle Times tKHKH 17 — 25 — 35 — ns 2
Clock Low Pulse Width tKLKH 5 — 5 — 5 — ns
Clock High Pulse Width HKL 7 — 7 — 7 — ns
Clock High to Output High-2 (W = Vi and tkHQZ — 9 — 1 — 15 ns 3.4
SIE = PIE = VjH)
Setup Times: A tAVKL 25 —_ 25 — 25 —_ ns
W TWLKH
El,E2 tEVKL
PIE tPIEVKH
SIE ISIEVKH
SDQO-SDQ7, SDQP, PDQO-PDQ7,
PDQP tOVKH
Hold Times: A tKLAX 2 —_ 2 — 2 - ns
w tKHWX
E1, E2 tKLEX
PIE tKHPIEX
SIE tKHSIEX
SDQO-SDQ7, SDQP, PDQO-PDQY7,
PDQP tKHDX
Write with Streaming (PIE = SOE = Vy_or tKHQV — 8 — 8 — 8 ns 5
3IE = POE = V)
Clock High to Output Valid
QOutput Enable High to Q High-Z tPOEHQZ 0 9 0 9 0 10 ns -]
tSOEHQZ
Output Hold from Output Enable High tPOEHQX 5 — 5 — 5 — ns
tSOEHQX
Output Enable Low to Q Active tPOELQX 0 — 0 - 0 - ns 6
'SOELQX
Output Enable Low to Output Valid tPOELQV — 7 — 8 — 9 ns
{SOELQV
NOTES: - - s o o
1. Awrite is performed with W = V), ET =V, E2 = V| for the specified setup and hold times and either PIE = Vy_or SIE = V). Ifboth PIE = V)

and SIE = Vji_ or PIE =V and SIE = V|, then this is treated like a NOP and no write is performed.

2. All write cycle timings are referenced from K.

. K must be at a high level for the outputs to transition.

. Transitionis measured + 500 mV from steady-state voltage with output load of Figure 1B. Atany given voltage and temperature, tk HQZ isless

than tkHgx for a given device.

5. A write with streaming is defined as a write cycle which writes data from one data bus to the array and outputs the same data onto the other
data bus.

6. Transition is measured + 500 mV from steady-state voltage with outputload of Figure 1B. Atany given voltage and temperature, tkHQZ isless
than tkHQX, tPOEHQZ is less than tpogLqx for a given device, and tSOEHQZ is less than tsogLQx for a given device.

W
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WRITE THROUGH — READ — WRITE (See Note)
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oot X Dpen-2 en-1 Y

NOTE: DPE is valid exactly one clock cycle after the output data is written.

MOTOROLA SC {MEMORY/ASI bSE D

COMMERCIAL PLUS AND MIL/AERO APPLICATIONS MEMORY DATA
5-9




62110 R L3L?251 0089113 393 WA MOT3

STREAM CYCLE (See Note 1) MOTOROLA SC {MEMORY/ASI bS5E D

62110-17 62110-25 62110-35
Parameter Symbhol Min Max Min Max Min Max Unit Notes
Stream Cycle Time tKHKH 17 — 25 — 35 — ns 2
Clock Low Pulse Width tKLKH 5 — 5 — 5 — ns
Clock High Pulse Width tKHKL 7 — 7 — 7 — ns
Stream Access Time tKHQV — 8 — 8 — 8 ns
Setup Times: A tAVKL 25 — 2.5 — 25 — ns
w tWHKH
E1,E2 tEVKL
PIE tPIEVKH
SIE 1SIEVKH
SDQO-SDQ7, SDQP, PDQC-PDQY,
PDQP tDVKH
Hold Times: A tKLAX 2 — 2 — 2 — ns
w tKHWX
El, E2 tKLEX
PIE tKHPIEX
SIE tKHSIEX
SDQO-SDQ7, SDQP, PDQO-PDQY,
PDQP tKHDX
Qutput Enable High to Q High-Z tPOEHQZ 0 9 0 9 0 10 ns 4
tSOEHQZ
Output Enable Low to Q Active tPOELQX 0 — 0 — 0 — ns 4
tSOELQX
Output Enable Low to Output Valid tPOELQV — 7 —_ 8 — 9 ns
tSOELQV
NOTES:

1. A stream cyocle is defined as a cycle where data is passed from one data bus to the other data bus.

2. All stream cycle timing is referenced from K.

3. Transitionis measured+500 mV from steady-state voltage with output load of Figure 1B. Atany given voltageandtemperature, tpOEHQZ is
less than tpOEL QX tSOEHQZ is less than tsOELQX. and tkHQZ is less than tkHQXx for a given device.
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STREAM CYCLE (See Note)

e tKHKH ——»l
> KHKL

-
=
&=
=
=
[

> KLEX
— ™ [ tEVKL
2 00 T RO | 0000 | XKy
—» KHPIEX
. tPIEVKH
e 000000k | 7 QY |\
IKHSIEX
> - . ISIEVKH
/
s 0000 t \
KHWX

™ [T twekH

XXX | XXX |\

=
E lg

™~

<]

POE
e tPOEHQZ
SOE
o tsoeraz
e eHDX KHaV
Poo-P07,P00P  an-1 Y n Qn + 1 (STREAMED)
KHav

SDQ0-SDQ7, SDAP an-1 STR?RME)XE

U,
|
m

D)
tKHDPEV-]
DPEn-2 DPER -1 Y

NOTE: DPE is valid exactly one clock cycle after the output data is valid.
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PARITY CHECKER
Parity Scheme DPE
E1 =V andjor E2 = V| |_ 1
RAMP = RAMO & RAM1 @ . .. ® RAM7 1
RAMP = RAMO @ RAM1 @ . .. ® RAM7 0

@E: RAMP, RAMO, RAMT . . . , refer to the data that is present on the RAMs internal bus, not necessarily data that resides in the RAM array.
DPE is always delayed one clock, and is registered on the rising edge of K at the beginning of the following clock cycle (see AC
CHARACTERISTICS).

This device contains circuitry o protect the inputs against damage due to high static voltages or electric fields; however, it is advised that normal
precautions be taken to avoid application of any voltage higher than maximum rated voltages to this high-impedance circuit. This CMOS memory
circuit has been designed to meet the dc and ac specifications shown in the tables, after thermal equilibrium has been established. This device
contains circuitry that will ensure the output devices are in High-Z at power up.

ABSOLUTE MAXIMUM RATINGS (Voltages referenced to Vgs = VssQ = 0 V)

Rating Symbol Value Unit
Power Supply vco -0.5t07.0 \
Voltage Relative to Vgg/VggQ for Any Vin: Vout -05to0Vpc +05 \Y

Pin Except Voo and VogQ

Output Current (per I/O) lout + 20 mA
Power Dissipation (Tp = 70°C} D 1.2 W
Temperature Under Bias Thias ~55t0+ 125 °C
Operating Temperature TA —-5510+ 125 °c
Storage Temperature Tstg - 6510+ 150 °G

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation should be restricted to
RECOMMENDED OPERATING CONDITIONS. Exposure to higher than recommended voltages for extended periods of time could affect device
reliability.
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