


















































































































































































































































































































































































































































































































































































































































































































































MS314002

TRUTH TABLE
CE OE MODE OUTPUT POWER DISSIPATION MODE
L L Selected Output Data Active
L H Not Selected High-Z Active
H X Not Selected High-Z Standby
AC TEST CONDITIONS TTL GATE
Input Pulse Levels 0.6 to 2.4V % _L D3 O
Input Rise and Fall Times tg=5ns
Timing Measurement Level V=08V Vy=22V

Reference
Output Load

See Figure 1

VoL=08V Vg =20V

AC ELECTRICAL CHARACTERISTICS (over the operating range)

l 100 pF

Figure 1. Output Load Circuit

PARAMETER MS314002-25
NAME PARAMETER TEST CONDITION MIN. MAX. | UNIT

taa Chip Access Time CE=0E=V, - 200 ns
tce Chip Enable Access Time OE =V, - 200 ns
toe Output Enable Access Time Note 1 - 80 ns
ton Output Disable CE=0E=V, 0 60 ns
tor Output Hold After Address Change Note 2 - ns

Note 1: Maximum OE delay which does not affect t,, is t,,~t,.

Note 2: t_is specified by either of CE or OE changing to HIGH earlier.
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MS314002

TIMING DIAGRAMS
ADDRESS )g X
f tce
— 4
CE ‘—‘tDF —
toe s
oF q /
taa ton
High-Z =\
04-0g g <<Y§r DATA OUT VALID §>‘>—
ORDERING INFORMATION
ORDERING TEMPERATURE
SPEED (ns) PART NUMBER PACKAGE REFERENCE NO. RANGE
200 MS314002-20 PC P32-2 0°C to + 70°C
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MOSEL MS314003

ADVANCE INFORMATION 256K x 16, 51 2K X 8 CMOS
Mask Programmable ROM

FEATURES DESCRIPTION

« Two organizations selectable by BYTE pin The MS314003 is a CMOS Sl-gate mask-programmable static
262,144 words x 16 bits rggg gglsy me?ogy %rgbg\tmzed as 262,144 words by 16 bits.
524,288 words x 8 bits (524,288 words by 8 bits).

The MS314003 has TTL-compatible I/O 3-state output level with
fully-static operation (i.e. no need of clock signal) and single +5V
Low Power operation: power supply. Also, the MB834200 is designed for applications
275mW max. Operating such as character generator or program storage which re_quire
large memory capacity and high-speed/low-power operation.

Access time: 150ns

5.5mW max. Standby, TTL input level
. Memory organization of MS314003 is changeable between 16
275uW max. Standby, CMOS input level bits and 8 bits. (ex. The system using 8 bits CPU and 16 bits CPU
Fully static operation can use common data on the same chip.)

Automatic power down (CE/CE)

Complete TTL compatibility

3-state outputs for wired-OR expansion

Single 5V power supply
Standard 40-pin Plastic DIP
64-pin Plastic Flat package

Ay ) 0] Ag
A ]2 £ m Yy
As[]s £ m e
AsC)s 7] A
As s A
As]s £ e Ao
L 3 A
2
Ay E s ] myH A
Ao 9 32 Asg A — JR—
SEJ0 MS314003 = % vTE 2 M M CE BYTE
aNo [ 1 a0 [ eNo Az—n] _J
o]z 2] (A1)016
04 E 9 28 10g Ay—n] CE
O[] 14 27[ ] 0ss " 8/16
A Address| e Row o | 262,144 x 16 bits &
; = N wfJ0r 5" Buffers Decoder ROM Cell Array OE Change
0] 16 250 ] O1a Logic Circuit
O3] 2 % O¢ Ag—nl
%Em )] 0n A ﬁ] <)
Os[Y1e 2[]0s 7 i . . A A
o v
2] 20 2 lce Ag OE =
() shows a case of 8 bit outputs
Ay
e Ap——s
E oo 9\ A L] L] L]
o ¢ v o 5 v @ @ ~
i EiEE8228862285586 "
minlnlnlsinininiaininleininielsleiwle) A
51 50 40 48 47 46 45 44 43 42 41 40 30 38 37 36 35 34 33 12—
NC 52 32 ([ ne A
13 ——»4 |
An Q) s 31 |B % Column Decoder
Ato 54 30 |J Ne A .
Ag 55 20 [[J 015
As[]l 56 28 [ 0s Ats —f o o o
ne [ 57 27 | Vee
ne. [ se MS314003 26 | ne. [ry— v .
NC 59 25 |0 o A cc
Az 60 24 |[] 0s 17— Vgg —=
A7 61 23 |3 o4
Acl]| 62 22 a NC.
As 63 21 O3
Ne.[] s4 20 [ NC.
6 7 8 910 111213 14 15 16 17 18 19

L R N
GEWEOOUWESSAg 2
29022250200 305

ne.gf -
A >
Al

al -
o

MOSEL Corporation 914 West Maude Avenue, Sunnyvale, CA 94086 U.S.A  408-733-4556
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MS314003

PIN DESCRIPTIONS ABSOLUTE MAXIMUM RATINGS
SYMBOL FUNCTION Temperature Under Bias —10°C to +80°C
Ag-Ag Address Input Storage Temperature —65°C to +150°C
Og-0O1¢ Data Output Supply Voltage to Ground Potential —0.5V to +7.0V
GND Ground Applied Output Voltage -0.5V to +7.0V
Vee Power Supply Applied Input Voltage —0.5V to +7.0V
NC No Connection Power Dissipation 275mwW
CE Chip Enable 1. Stresses greater than those listed under ABSOLUTE MAXIMUM
OE Output Enabl RATINGS may cause permanent damage to the device. This is a
utput Enable stress rating only. Functional operation of the device at these or
BYTE Selects 16 or 8 bit Data Out any other conditions above those indicated in the operational

OPERATING RANGE

sections of this specification is not recommended. Exposure to

ABSOLUTE MAXIMUM RATINGS for extended periods may affect

device reliability.

AMBIENT
RANGE TEMPERATURE Vce
Commercial 0°C to + 70°C 5V +10%

DC ELECTRICAL CHARACTER'ST'CS (over the commercial operating range)

PARAMETER MS314003
NAME PARAMETER TEST CONDITIONS MIN. TYP. MAX. |UNITS
Vi Input Low Voltage ~0.5 B 0.8 [V
Viy Input High Voltage 2.0 Vge+ 0.3 Vv
" Input Leakage Current V N=0V to Voo R R 10 A
loL Output Leakage Current CE=Vy, OE=V 10 B 10 LA
VoL Output Low Voltage loL=2.1mA _ 0.4 v
Vo Output High Voltage | oH=—400pA 24 . _ v
lcc Operating Power Supply Current (! - B 50 mA
locse Standby Power Supply Current CE=V, . _ 3 A
lcesai Super Standby Power Supply Current CE=Vc-0.2, V ,y, GND - R 50 pA
los Output Short Circuit Current ) B B 70 | mA

1. Measured with device selected and outputs unloaded.
2. For a duration not to exceed 30 seconds.

CAPACITANCE (Ta=25°C, f=1.0MHz)"

SYMBOL PARAMETER CONDITION | MAX. | UNIT
cl Input Capacitance Vin=0V 10 pF
Cco OutputCapacitance Vour= 0V 15 pF

1. This parameter is guaranteed but not 100% tested.

PID057
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MS314003

TRUTH TABLE
CE OE MODE OUTPUT POWER DISSIPATION MODE
H X Not Selected High-Z Standby
L X Not Selected High-Z Active
L L Selected Dour Active
OUTPUT SELECTION MODE
A BYTE 0O, t0 O Oy to 045 Oy6
X H Oy to Og Og to Oy5 Dis
L L O to Og High-Z Ay
H L Og t0 Oy High-Z Ay
AC TEST CONDITIONS TTL GATE
Input Pulse Levels 0.6 ~2.4V O— D} o)
Input Rise and Fall Times 5ns _L
Timing Measurement Level V=08V Vy=22V 100 pF
Reference VoL =0.8V  Voy=2.0V
Output Load See Figure 1

Figure 1. Output Load Circuit

AC ELECTRICAL CHARACTERISTICS (over the operating range)

PARAMETER MS314003-25
NAME PARAMETER TEST CONDITION MIN. MAX. | UNIT
taa Chip Access Time CE=0E=\ - 250 ns
toe Chip Enable Access Time OE =V, - 250 ns
toe Output Enable Access Time Note 1 - 100 ns
ton Output Hold After Address Change CE=OE=\ 0 - ns
tor Output Disable Note 2 - 60 ns

Note 1: Maximum OE delay which does not affect t,, is t,,—t..
Note 2: t,.. is specified by either of CE or OE changing to HIGH earlier.

TIMING DIAGRAMS

f tce
T Y
CE le—tpr —

toe v
o \

tan ton

— \
01-06 & oataocutvan  D—
(01- Op)

( ) shows a case of 8 bit outputs
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MS314003

ORDERING INFORMATION

ORDERING TEMPERATURE
SPEED (ns) PART NUMBER PACKAGE REFERENCE NO. RANGE
250 MS314003-25PC P40-1 0°C to + 70°C
250 MS314003-25QC Q64-1 0°C to +70°C
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MOSEL

MS318002

ADVANCE INFORMATION

FEATURES

Access time: 200ns
Low Power operation:
257mW (Active)
5.5mW Standby TTL levels
275uW Standby CMOS levels
Fully static operation
Automatic power down (CE)
Complete TTL compatibility
3-state outputs for wired-OR expansion
EPROMs accepted as program data input
32 Pin DIP

1,048,576 X 8 CMOS Mask
Programmable ROM 32 Pin DIP

DESCRIPTION

The MS318002 high performance Read Only Memory is organ-
ized as 1,048,576 bytes by 8 bits. It is designed to be compatible
with all microprocessors and similar applications where high per-
formance, low cost, mass storage and simple interfacing are

important design considerations.

The MS318002 offer automatic powerdown with powerdown con-
trolled by the Chip Enable (CE) input. When CE goes HIGH the
device will automatically power down and remain in a low power

standby mode as long as CE remains HIGH.

Ay —]
rer T | A [ Voo ! I
Al 32 El m Az
—>1
As[]s 01 A7 Ay—s] o _."
Ap]a 20 1A [ y—
A; I:' 5 28] A A = =
5 CE CE
As]e 27 g As A address| o | Row | 524,288 x 8 bits o
A - Decoder ROM Cell Arra —
5 7 26 Ag A Buffers y —t
As[}s Ms318002 o5 g Aqq 7 Logic
— Ag
Ao 24| JOE — . .
A2|: 10 23] Ao Ag ] ] ]
yoym EE 22| ] CE Ao
Ao - 21 o7 Ay
oo[]3 20 O¢ A . . .
o, 191] 05 L S
02E 15 18I 04 Aia
, Yyp—
ano [ e 7 0s " Column Decoder ’
[ASE—
A‘S——D- . L] ®
A7 — ]
Output Buffer
A|8—>
-~
Aro—s] cc
...... ~—Vss
Ag—>] 01 02 03 04 05 06 07 08
MOSEL Corporation 914 West Maude Avenue, Sunnyvale, CA 94086 U.S.A  408-733-4556
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MS318002

PIN DESCRIPTIONS ABSOLUTE MAXIMUM RATINGS™
SYMBOL FUNCTION Temperature Under Bias —-10°C to +85°C
Ag-Asg Address Input Storage Temperature —45°C to +125°C
Op- 05 Data Output Supply Voltage to Ground Potential -0.3V to +7.0V
GND Ground Applied Output Voltage —0.5Vto Vge + 0.5
Vee Power Supply Applied Input Voltage —0.5Vto Vg + 0.5
NC No Connection 1. Stresses greater than those listed under ABSOLUTE MAXIMUM
CE Chip Enabl RATINGS may cause permanent damage to the device. This is a
ip Enable stress rating only. Functional operation of the device at these or
OE Output Enable any other conditions above those indicated in the operational

1. This pin is user-definable as active high or active low.

2. N/C is "No Connection".

OPERATING RANGE

device reliability.

AMBIENT
RANGE TEMPERATURE Vce
Commercial 0°C to + 70°C 5V +10%

DC ELECTR'CAL CHARACTER'ST'CS (over the commercial operating range)

sections of this specification is not recommended. Exposure to
ABSOLUTE MAXIMUM RATINGS for extended periods may affect

PARAMETER MS318002
NAME PARAMETER TEST CONDITIONS MIN. TYP. MAX. |UNITS
Vi Input Low Voltage 03 - 0.8 v
Vin Input High Voltage 2.2 Veo+ 0.3 Vv
I Input Leakage Current Vgc=Max, Viy=0V to Vg B B 10 WA
lou Output Leakage Current Vour=0 V to Vpp , CE=V y, OF = iy B . 10 WA
VoL Output Low Voltage Vec=Min, I =2.1mA . . 0.4 v
Vor Output High Voltage Vgc=Min, loy=—400mA 24 . . v
lcc Operating Power Supply Current () TE=V, Minimum Cycle B R 50 mA
lccss Standby Power Supply Current CE=Vy, CE=V_ . . 1 mA
lccses Super Standby Power Supply Current CE=Vc—0.2V, CE = 0.2V - R 50 uA

1. Measured with device selected and outputs unloaded.

CAPACITANCE (Ta=25°C, f=1.0MHz)™

SYMBOL PARAMETER CONDITION | MAX. | UNIT
Cl Input Capacitance Vin=0V 10 pF
Cco Output Capacitance | Vour=0V 15 pF

1. This parameter is guaranteed but not 100% tested.

PIDO58

232




MS318002

TRUTH TABLE
CE OE MODE OUTPUT POWER DISSIPATION MODE
H X Not Selected High-Z Standby
L H Not Selected High-Z Active
L L Selected Data Out Active
AC TEST CONDITIONS
Input Pulse Levels 0.6 to 2.4V % —L {) O
Input Rise and Fall Times 5ns C,
Timing Measurement Level V, =08V V=22V ;’;
Reference VoL=08V Voy=20V
Output Load 1 TTL Gate and 100pF

Figure 1. Output Load Circuit

AC ELECTRICAL CHARACTERISTICS (over the operating range)

PARAMETER
NAME PARAMETER TEST CONDITION MIN. MAX. | UNIT
taa Address Access Time CE=0OE=V, - 200 ns
tace Chip Enable Access Time OE =V, - 200 ns
toe Output Enable Access Time Note 1 - 80 ns
tor Output Disable Time Note 2 - 80 ns
ton Output Hold Time CE=0E=V, 0 - ns

Note 1: Maximum OE delay which does not affect t, is t,e~tos-
Note 2: 1, is specified by either of CE or OE changing to Hih earlier.

TIMING DIAGRAMS

ADDRESS Xt X
. o
CE \ :"tDF—’

toe s
oF \ /
tan ton

HighZ /77 \
04-0s PL LKL pataouTvALD  D—
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MS318002

ORDERING INFORMATION
ORDERING TEMPERATURE
SPEED (ns) PART NUMBER PACKAGE REFERENCE NO. RANGE
200 MS318002-20 PC P32-2 0°C to + 70°C
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MOSEL MS318003

ADVANCE INFORMATION 51 2K X 16, 1 MEG X 8 CMOS
Mask Programmable ROM

FEATURES DESCRIPTION

« Access time: 200ns max. The MOSEL MS318003 is a CMOS Sl-gate mask-programmable
R ecinatinm-. static read only memory organized as 524,288 words by 16 bits,
Low Power dissipation: or 1,048,576 words by 8 bits.

275mW max. (Active) ) The MS318003 has TTL compatible I/O 3-state output level with
5.5mW max. (Standby, TTL input level) full-static operation (i.e. no need of clock signal) and single +5V

275uW max. (Standby, CMOS input level) power supply. Also, the MS318003 is designed for applications
such as character generator or program storage which require

« Fully static operation, no clock required large memory capacity and high-speed/low-power operation.

* Automatic power down (CE/CE) Memory output organization of MS318003 is selectable between
» Complete TTL compatibility 16 bits and 8 bits. (ex. The system using 8 bit CPU and 16 bit

- 3-state outputs for wired-OR expansion CPU can use common data from ROM.)
+ EPROMSs accepted as program data input
+ Ultra low data retention supply

- Organization (selectable by BYTE pin):

524,288 words x 16 bits
1,048,576 words x 8 bits

« 42 pin PDIP package

» 64 pin Quad Flat package
PIN CONFIGURATIONS BLOCK DIAGRAM

. i | |
L yp——.
Ap—] . .

|
La
[

1"
MS318003

T e 8/16
A o] Address| o Row o | 524,288 x 16 bits &
s Buffers Decoder ROM Cell Array OE %}f&?

Logic

l
a_t
_

Aty —
Column Decoder p
Ag

MS318003

~—Vce

01 00 O -—Vgg

QoW Qo Q- 20 N9
218222218255 26 8

MOSEL Corporation 914 West Maude Avenue, Sunnyvale, CA 94086 U.S.A  408-733-4556
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MS318003

PIN DESCRIPTIONS ABSOLUTE MAXIMUM RATINGS®™
SYMBOL FUNCTION Temperature Under Bias —10°C to +85°C
Ay-Ag Address Input Storage Temperature —-45°C to +125°C
Op- Os46 Data Output Supply Voltage to Ground Potential -0.3Vto +7.0V
GND Ground Applied Output Voltage 0.5V to Vo +0.5V
Vee Power Supply Applied Input Voltage -0.5V to Vg +0.5V
NC No Connection Power Dissipation 275 mW
CE Chip Enable 1. Stresses greater than those listed under ABSOLUTE MAXIMUM
OF Output Enabl RATINGS may cause permanent damage to the device. This is a
utput Enaple stress rating only. Functional operation of the device at these or
BYTE Selects 16 or 8 bit Data Out any other conditions above those indicated in the operational

OPERATING RANGE

sections of this specification is not recommended. Exposure to

ABSOLUTE MAXIMUM RATINGS for extended periods may affect

device reliability.

RANGE

TEMPERATURE Vee

Commercial

0°Cto +70°C

5V +10%

DC ELECTR'CAL CHARACTER'ST'CS (over the commercial operating range)

PARAMETER MS318003
NAME PARAMETER TEST CONDITIONS MIN. MAX. |UNITS
Vi Input Low Voltage 03 . 0.8 v
\m Input High Voltage 2.2 Vee+ 0.3 \Y
I Input Leakage Current V §=0V to Ve —10 . 10 LA
loL Output Leakage Current CE=Vy, OE=V 10 . 10 A
VoL Output Low Voltage lo,=2.1mA B _ 0.4 v
Vou Output High Voltage 1oy=—400pA 24 . _ v
feo Operating Power Supply Current () - B 50 mA
lccsa Standby Power Supply Current CE=Vy . _ 1 mA
lccss Super Standby Power Supply Current CE=V;c—0.2,V |y, GND . - 50 LA

1. Measured with device selected and outputs unloaded.

CAPACITANCE (Ta=25°C, f=1.0MHz)"

SYMBOL PARAMETER CONDITION | MAX. | UNIT
cl Input Capacitance Vin=0V 10 pF
CcO Output Capacitance | Vour=0V 15 pF

1. This parameter is guaranteed but not 100% tested.

PID059
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MS318003

TRUTH TABLE
CE OE MODE OUTPUT POWER DISSIPATION MODE
H X Not Selected High-Z Standby
L H Not Selected High-Z Active
L L Selected Dout Active
OUTPUT SELECTION MODE
A BYTE 0, to Og Oy to O3 Os6
X H O, to Og Og t0 Oy5 Dis
L L O, to Og High-Z A
H L O to Oyg High-Z A

* Output Load

AC TEST CONDITIONS
Input Pulse Levels 0.6 ~ 2.4V o )C 0
Input Rise and Fall Times tg=5ns n
Timing Measurement Level Vi =08V Vy=22V 100 pF
Reference VoL =0.8V  Voy=2.0V ;];

AC ELECTRICAL CHARACTERISTICS (over the operating range)

PARAMETER MS318003-20
NAME PARAMETER TEST CONDITION MIN. MAX. UNIT
taa Chip Access Time CE=0E=\_ - 200 ns
tace Chip Enable Access Time OE =V, - 200 ns
toe Output Enable Access Time Note 1 - 80 ns
ton Output Hold After Address Change CE=0E=\_ 0 - ns
tor Output Disable Note 2 - 60 ns

Note 1: Maximum OE delay which does not affect t,, is t,,~t,
Note 2: ... is specified by either of CE or OE changing to HIGH earlier.

TIMING DIAGRAMS

Ag A7
(A-1)

f taa
T s
CE /‘_tDF_’

toe
oF \ /

tan ton

High-Z \
01-Oe T &K oataoutvap D

(01- Og)

>
X

() shows a case of 8 bit outputs
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MS318003

ORDERING INFORMATION
ORDERING TEMPERATURE
SPEED (ns) PART NUMBER PACKAGE REFERENCE NO. RANGE
200 MS318003-20PC P42-1 0°C to + 70°C
200 MS318003-20QC Q64-1 0°C to +70°C
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VOICE ROM

MOSEL’s Voice Rom products are a CMOS VLSI
solution to PCM speech synthesis. A wide variety of
speech lengths and controls offer a choice of unit price
and complexity as well as speech duration. PCM sound
allows all types of audio signals to be frozen in a solid-
state ROM memory.

Voice, animal sounds, noises, machine sounds, music
and lyrics are all producible with this technology. With
the addition of a battery, a switch mechanism and a
speaker or buzzer, the sound unit can be placed in a toy,
gift, book or magazine, electronic clock, thermostat, or
any compact electronic module.

These CMOS devices work on voltages down to 2 volts,
shut down automatically after the programmed sound

terminates and can be made to repeat, mute, and restart
using metal mask options on most of the control inputs.

The family members now allow durations of 1.5 seconds
to 20 seconds. A new 28 second device will be available
in 2nd half of 1990.

MOSEL supports the Voice Rom product by converting
the customer’s sound to EPROM data, demonstrates
digitized sound, makes 15 samples of the actual VLSI
device for evaluation and starts chip production to meet
a customer’ s critical delivery schedule. MOSEL will also
assume prime contractor status to manage the assembly
of modules containing the speech chip for the most
economical and reliable solution.
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MOSEL MSS0151/ 0281
Speech Synthesizer (Voice ROM)

FEATURES DESCRIPTION

Single power can operate at 2.4V through 5V. The MSS0281 is a single-chip speech synthesizing CMOS
VLSI that can synthesize voice and other sounds up to 2.8
seconds. The chip contains most of the necessary circuitry
such as the RC oscillator, ROM, D/A, buzzer buffer, control

Direct drive buzzer and one current output to
drive speaker.

+ Total maximum duration is 1.5/2.8 seconds, and timing logic. Sound generation is possible with a
speech + mute is about 6 seconds. minimum of external components. Several chips can be

« Automatic power down. cascaded to reach longer voice duration (longer than 1.5/

. ) 2.8 seconds). Customer speech data will be edited and

* Repeat function that can repeat up to 8 times. programmed into ROM by changing only one mask during

+ Cascade function that can extend the speech the device fabrication. MOSEL provides sound analysis,
duration by 2.8 x n seconds with n pieces of digitizing and editing from customer provided audio tapes.
MSS0281.

Bonding option for edge trigger (CDS photo-
resistor application) or level trigger.

BLOCK DIAGRAM
VDD VSS
> 8V,
0sc _ ADDRESS OUTPUT R
- »| OscILLATOR GRADDRESS PLA QuTELT > 7 Vour,
g ouT
A A A A
\ \ \
CONTROL LOGICS
| \
3 4y 5
EL sTP TG

MOSEL Corporation 2 FL., No. 9, Industrial E. IV. Rd., Science-Based Industrial Park, Hsinchu, Taiwan (035) 773-187
914 West Maude Avenue, Sunnyvale, CA 94086 U.S.A 408-733-4556
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MSS0151/ 0281

PIN DESCRIPTIONS (DIE BONDING PADS) PIN CONFIGURATION
PINNO. | SYMBOL FUNCTION
1 Voo Positive power supply
2 0SsC RC oscillator input Ne [+ ~ 14 b NC
3 EL Open, edge trigger; pull high, level Ne [ 2 3] NC
trigger Voo (13 12[ ] NC
4 STP/TST | One-shot stop signal output/Test osc [« Mssoz81 14 Ves
mode, active high; (for production test _
only) EL]s 10 Vourz
5 TG Trigger input, active high stP Lo s Your
76 [+ 8 [J Cour
6 Cour Current output for driving speaker
7 Vour Speech signal voltage output (for
buzzer)
8 Voutz Speech signal voltage output (for
buzzer)
9 Vss Negative power supply

Note: Substrate is V,,,

BONDING DIAGRAM

Pad Size: 4 x 4 mil

1.V, (=575, —299.7)
2. OSC (-575 -497.7)
3. EL (575 , -738 )
4. STP (-548 , -936 )
5. TG (-275.5, -936 )
6. Gy, ( 122, —936 )
7. Vom (272, 936 )
“" 89 mil 8. Vg, (548 , —936 )
mg 9. Vg (575 , -481.5)
02 o
Note: Substrate is V,  Unit: uM
as

8
04 0506 O7 O K2

F—eo mil—’;
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MSS0151/ 0281

ABSOLUTE MAXIMUM RATINGS

SYMBOL RATING UNITS
Voo - Vss ~0.5~+7.0 v
VN (TG -EL) Vgg—0.3 < Viy < Vpp+0.3 Y
Vour (STP) Vss <Vour <‘bp v
T(Operating) —10 ~ +60 °C
T(Storage) -55 ~ +125 °C

DC ELECTRICAL CHARACTERISTICS

243

PARAMETER MSS0151/0281
NAME PARAMETER TEST CONDITIONS MIN. TYP. MAX. |UNITS

Voo Operating Voltage 24 45 5 v
Iss Supply Stand by Vpp = 4.5V . - 01 A
lop Current Operating 1/0 Open - - 70

Viy Input Voltage 4 45 5 v
Vi (TG) Voo =45V 03 0 03
lin Input Current Vyy =45V - R A
I (TG) - 0 R
I Input Current - 10 WA
I (EIL) Vpp =45V - 0 -

lon O/P Current | Drive Vpp = 4.5V, Vgp =4V - 5 , mA
lo (Voutt, Vour2) | Sink Vpp = 4.5V, Vgp=0.5V B 5

loH Output Current Vpp = 4.5V, Vgp =4V B ) _ mA
lou (STP) Vpp = 4.5V, Vgp =05V . 1 _

Tstp Pulse Width (STP) Vpp = 4.5V . _ 5 1S
lco Output Current (Coyr) Vpp = 4.5V - -1 - mA

N Fosc (4.5V)-Fosc (4V) %
AF/F Frequency Stability Fosa(45V) - - 5
AF/F Frequency Variation Vpp = 4.5V, Rogc = 1.2MQ R R 15 %
PID027




MSS0151/ 0281

TIMING WAVEFORMS

L Edge Mode
1. Edge trigger

TG 1
Vout1 /Nout2 —< S
STP

2. Level trigger

76—
N\
Vour1/Voutz _< S )
STP
il Level Mode

1. Edge trigger

TG 1
Vout1 /NouT2 ‘———< S
STP

2. Level trigger

«

STP

I )

TG SS
i ——CEX X

«

N
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MSS0151/ 0281

APPLICATION CIRCUITS

1. Typical application

Ry |
c VDD
Vourz O Vourz
=3 Buzzer A1 EL
Vour f—1 T STP Vourt
Cour o TG Cour
Vss
l R 3
2. Parallel application
(Could extend up to desired voice sections in parallel arrangement)
! )
= ]
DD oD
osc Vourz osc Vourz |
EL ElL == Buzzer
= sTP Vourt sTP Vours
i Cout o—o- 16 Cour
VSS VSS
! 1
R I ]
! v, v, s
osc o osc o
E/L Vourz EL Vourz
= sTP Vourt sTP Vours
o— TG Cour L—o—0o TG Cour T
Vss Vss
1 T 3R,
3. Cascade application
(Could extend to desired voice length in serial arrangement)
g o L
Voo Voo
osc Vourz osc Vourz
E/L EL &= Buzzer
STP Vours [ STP Vourt
G Cour — TG Cout
Vss Vss
! ! )
A= ] I
! v, v, s
osc o osc i
ElL Voure EL Vourz
STPo Vours STP Vour
G Cour TG Cour T
VSS _T VSS \
Ry
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MSS0151/ 0281

APPLICATION CIRCUITS

4. CDS Application

" | !
' V,
osc o s
. EL Vourz
T CcDs  |sTP Vouri
——{e y Cour T
Ss <
l 3R

Notes:
a. R1 (resistor) = 1.2MQ, R2 =470Q, T (transistor) = B >

150, S (speaker) = 1/4W, 8Q, CDS = Resistance variaton

range (50K to 1.5M); all typical.

5. UseV,, todrive speaker.

b. Piezzo buzzer resonant frequency is around 1KHz.
c. It is recommended to add a capacitor (0.1uf typical) between

trigger pad and ground for noise immunity purpose.

1
Ry V.
~+w— osc oo s
- l—o—qTe
Ry
VOUT| T
Vss Voura ¢,

Note:
R3 = 1K typical, C1 = 0.1uf typical.
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MOSEL MSS0301
Speech Synthesizer (Voice ROM)

FEATURES DESCRIPTION
« Single power supply can operate at 2.4V The MSS0301 is a single-chip speech synthesizing
through 5V. CMOS VLSI that can synthesize voice and other

sounds up to 3 seconds. The chip contains most of
the necessary circuit such as the RC oscillator,
ROM, D/A , buzzer buffer, control and timing logic.

3 seconds speech duration that can be sepa-
rated into 4 sections.

« Duration of the 4 sections can be different and Sound generation is possible with a minimum of
the total maximum duration is about 3 sec- external components. Several chips can be cas-
onds. caded to reach longer voice duration (longer than 3

- Automatic power down. seconds). Customer speech data will be edited and

programmed into ROM by changing only one mask
during the device fabrication. MOSEL provides
sound analysis, digitizing and editing from customer
Cascade function that can extend the speech provided audio tapes.

duration by 3 x n seconds with n pieces of

MSS0301.

Mask option for edge trigger (CDS photo-
Resistor Application) or level trigger.

Repeat function that can repeat up to 16 times
for each selected section.

BLOCK DIAGRAM
Voo Vss
1l 12l
> 11V
0sc _ - ADDRESS BUZZER o
) OSCILLATOR GENERATOR PLA BUFFER 10V,
— ouT2
A 4 [ \
y Y ) Y
CONTROL LOGICS
[} A \
5/ 4| 6| 7| s 9 3
6, YV 16, ¥ TG TG, TST
STP, STP,

MOSEL Corporation 2 FL., No. 9, Industrial E. IV. Rd., Science-Based Industrial Park, Hsinchu, Taiwan (035) 773-187
914 West Maude Avenue, Sunnyvale, CA 94086 U.S.A 408-733-4556
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MSS0301

PIN DESCRIPTIONS

PINNO. | SYMBOL FUNCTION
1 Voo Positive power supply
2 0sC RC oscillator input
3 TST Test mode for production test only
4 STP, Section 1 one-shot stop signal output
5 TG, Section 1 trigger input, active high
6 TG, Section 2 trigger input, active high
7 STP, Section 2 one-shot stop signal output
8 TG, Section 3 trigger input, active high
9 TG, Section 4 trigger input, active high
10 Vout Speech signal voltage output
(for buzzer)
11 Vour2 Speech signal voltage output
(for buzzer)
12 Vss Negative power supply

Note: Substrate is V,,

BONDING DIAGRAM

Pad Size: 4 x 4 mil

120
10
100
96 mil
(m]
Oz
Os
4 5 6 7 89
OO0 00 oo
!‘ 78 mil !

PIN CONFIGURATION
NC 1 o 16[_] NC
NC g 2 150 ] Vss
NC 3 141 Vour
Voo g “ wssosor 1 Vourt
0sc 5 12 7G4
TsT []s 117G,
ste, (47 10 [ 8TP,
TG1|: 8 9 :ITG2

1. V,, (-8386, —145.3)
2. 0OSC ( -766.1, -478.5)
3. TST (-766.1, -766.3)
4. STP, ( -589.0,-1020.6)
5. TG, (-304.0,-1011.2)
6. TG, ( -16.2,-1011.2)
7. STP, ( -266.4,-1020.6)
8. TG, ( 4723,-1011.2)
9. TG, ( 760.1,-1011.2)
10. Vg, ( 781.4, -430.3)
1. Vo, ( 7814, -733.4)
12. V¢ ( 765.7, 1002.5)
Note: Substrate is V,,  Unit: uM
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MSS0301

ABSOLUTE MAXIMUM RATINGS

SYMBOL RATING UNITS
Voo - Vss -0.5~+0.7 %
VinTG~ TGy) Vgs—0.3 < Viy < Vpp+0.3 Y
Vourt (STPy ~ STR) Vss < Vour < ‘oo v
T(Operating) —10 ~ +60 °C
T(Storage) —55 ~ +125 °C

DC ELECTRICAL CHARACTERISTICS

249

PARAMETER MSS0301
NAME PARAMETER TEST CONDITIONS MIN. TYP. MAX. |[UNITS
Vbp Operating Voltage 24 45 5 v
Iss Supply Stand by Vpp = 4.5V . 0.1 WA
lop Current Operating /0 Open B 70
Vin Input Voltage 4 45 v
v (TG, - TG,) Voo =49 o5 o o3
IL 1
lin Input Current Vg =45 B 5 WA
I (TG ~ TGy) 0 B
lon O/P Current | Drive Vpp = 4.5V, Vgp =4V 5 _ mA
loL Vourt: Vourz | Sink Vpp = 4.5V, Vop =05V 5 B
lon Output Current Vpp = 4.5V, Vg =4V 1 _ A
To STP, ~ STR, Voo = 4.5V, Vop= 05V 1 -
Tstp STP;, STP, Pulse Width Vpp = 4.5V - R 5 us
AFE Fre . Fosc (4.5V)-Fosc (4V) ] ] R %
quency Stability Foso (G5V)
AF/F Frequency Variation Vpp =4.5V, Rogc = 1.2MQ R R 15 %
PiD028




MSS0301

TIMING WAVEFORMS
I Edge Mode
1. Edge trigger
a.
TGN I
AUD——( Sy )—-——
STPN
b.
TGN [l
TGM M
o e 5 X 5% ——
STPN I
STPM

2. Level trigger

AUD ___< Sy

N

STPN

Sm

N

PID028
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MSS0301

TIMING WAVEFORMS

Il. Level Mode

1. Edge trigger

a.

2. Level trigger

a.

TGN I
AUD ———( Sy )—
STPN
TGN I
TGM M
AUD —-———-( Sy X Su )—
STPN M
STPM
B C N — L
AUD -——-( Sw \f
STPN M
«
TGN ——d i T
«
TGM i i L

STPN

STPM

Notes:

a. TGN and TGM could be any one of TG, ~ TG,.

b. AUD is the speech signal output V., V,

c. STPN and STPM could be any one of STP or STP,.
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MSS0301

APPLICATION CIRCUITS

1. Typical application

I
.L_ ﬁ‘ osc Vi J_ W 0sc "
W oo WV o g,
STP, —o—0— TG, STP,
STP, —o—0—{1G,
Vourt 1 —o—0—{ TG, v R,
Buzzer ouT]
Vourz E Lo—o— TG, Vourd
Cy
VSS
2. Parallel application
(Could extend up to desired voice sections in parallel arrangement)
l 1
Ry L
- W J 0sc Voo I— osc Voo
—o—0 TG, STP, —o—0{ G, STP,
}—o0—01q, STP, t—o0—"01a, STR;
b—o0—0—1G, Vour 047G, Vours
Buzzer
——0{7a, Vourz f— 00— T1G, Vourz
Vss Vss
| |
T 1
Ry L
£ —W osc Voo I— osc Voo STP,
s
p—0—0—1G, STP, b—o0—o TG, STP,
STP,
—o—"01a, STP, —o—"o1G, sTP,
—o—0— TG, Vourt f— —o—0— G, R
Cour T
—o—0{ TG, Vourz '——0{T1a, L.
—=C
Vss Vss

-
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MSS0301

APPLICATION CIRCUITS

3.

4.

Cascade application

(Could extend to desired voice length in serial arrangement)

| !
Ry L
-4 l 0sC Voo I— 0sc Voo
T STP, L]
L—o—0o TG, TG, STP,
STP,
16, 16, STP,
TG, Vourt r—J TG Vour _l
Buzzer
TG, Vourz f— TG, Vourz p—
VSS VSS
Ry L
l osc Voo l—— osc Voo STP,
sTP 1)
STP,
L—o—0 TG, TR, TG, 2
TG, TG,
TG, TGy R
Vours Vour 2
TG, Vourz TG, Voura] L
—~ 1
Vs Vss T
Speech with melody application
(Interface with melody IC could have desired voice/melody system)
] |
Ry
P osc Voo Voo
—Vj TG, sTP, L| sTP
TGO
TG, STP, MELODY
TGL
TG, Vours Mo, -‘_.‘_
== Buzzer
TG, Vourz }—- MO, 1H—
Vs Vss
! |
< 1]
| T
R
- v osc Voo Voo n
STP, s
L—o—0{ TG, STP, ﬁl TGO
STP
TG MELODY ]
2 TGL
TG
: MO, Rl 1
TG, Vours f— \
v, MO,
Ves out2 Ves ),
l l =C

Note: For some melody IC which needs longer pulse to trigger, a delay circuit is needed.
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MSS0301

APPLICATION CIRCUITS

5. CDS Application

I 1a .
W osc oD STP,
v\ STP,
&
oA
</
& o L
&7 E Buzzer
7o) ouT,
A4

Notes:

a. R1 =1.2MQ, R2 = 1KQ, C1 = 0.1uf, T (transistor) = B >
150, S (speaker) = 1/4W, 8Q, all typical.

b. In the melody cascade application, melody I.C. must have
tristate output.

-

I ——
osc Voo grp
1
—] e, ST,
A STP,
s TG, STP,
-6, R,
7\ 16 cOUT
W 4 ¢,
Vss 'I'

c. Piezzo buzzer resonant frequency is around 1KHz.

d. It is recommended to bond all the unused trigger pad to
ground and add a capacitor (0.1uf typical) between used
trigger pad and ground for noise immunity purpose.
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MOSEL MSS0601
Speech Synthesizer (Voice ROM)

FEATURES DESCRIPTION
« Single power supply can operate at 2.4V The MSS0601 is a single-chip speech synthesizing
through 5V. CMOS VLSI that can synthesize voice and other

sounds up to 6 seconds. The chip contains most of
the necessary circuit such as the RC oscillator,
ROM, D/A converter, output buffer control and timing

Direct drive buzzer and one current output to
drive speaker.

* 6 seconds speech duration that can be logic. Sound generation is possible with a minimum
separated into 4 sections. of external components. Several chips can be

« Duration of the 4 sections that can be different cascaded to reach longer voice duration (longer than
and the total maximum duration is about 6 6 seconds). Customer speech data will be edited
seconds. and programmed into ROM by changing only one

mask during the device fabrication. MOSEL provides
sound analysis, digitizing and editing from customer
Repeat function that can repeat up to 16 times provided audio tapes.

for each selected section.

Automatic power down.

» Cascade function that can extend the speech
duration by 6 x n seconds with n pieces of
MSS0601.

Mask option for edge trigger (CDS photo-
Resistor Application) or level trigger.

.

BUSY signal indicates that the device is

operating.
BLOCK DIAGRAM
Voo Vss
4 ey
15V,

0sC ADDRESS Yt

) OSCILLATOR GENBRATOR PLA D/A —> 14 Vo,

» 13 Cour

] ] ]
| ) i y

CONTROL LOGICS

\ A 3 3 [

6| 5| 7| 8| 10| of 11| 12| ay 3
6, YV 165, ¥V 165, ¥ 16, V BUSY
sTP,  sTP,  STP,  STP,  TEST

MOSEL Corporation 2 FL., No. 9, Industrial E. IV. Rd., Science-Based Industrial Park, Hsinchu, Taiwan (035) 773-187
914 West Maude Avenue, Sunnyvale, CA 94086 U.S.A 408-733-4556
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MSS0601

PIN DESCRIPTIONS
PIN NO. | SYMBOL FUNCTION
1 Vop Positive power supply
2 osc RC oscillator input
3 TEST Test mode for production test only
4 BUSY Active high
5 STP,; Section 1 one-shot stop signal output
6 TG, Section 1 trigger input, active high
7 TG, Section 2 trigger input, active high
8 STP, Section 2 one-shot stop signal output
9 STP; Section 3 one-shot stop signal output
10 TGy Section 3 trigger input, active high
11 TG, Section 4 trigger input, active high
12 STP, Section 4 one-shot stop signal output
13 Cour Speech signal current output
(for speaker)
14 Vour1 Speech signal voltage output
(for buzzer)
15 Vour2 Speech signal voltage output
(for buzzer)
16 Vss Negative power supply

Note: Substrate is V,,

BONDING DIAGRAM

Pad Size: 4 x 4 mil

a2 1501

O3 140
130

45 10 11 12

Die Bonding Diagram

PIN CONFIGURATION
Ne [+ o 2] NC
Ne []2 21 NC
ne []s 20 ] NC
Voo [« 19 ] Vss

osc []s 18 1 Vourz
TEST [} mssosor VouTt
susy [17 16 Cour
stP, (e 15 _1STP,y
e ) 14 TGy
TG, (] 10 13 17G;
s, [ 11 12[ ] STPs
1.V, (11457, —141.4)
2. OSC (-1097.4, -375.86)
3. TEST (-1092.2, -663.4)
4. BUSY (-1095.0, -935.9)
5. STP, ( -793.0,-1020.4)
6. TG, ( -586.1,-1012.5)
7. TG, (—298.3,-1017.8)
8. STP, ( -25.8 -1020.4)
9. STP, ( 278.1,-1020.4)
10. TG, ( 485.1,-1012.5)
1. TG, ( 773.0,-1017.8)
12. STP, ( 1045.6, -1020.4)
13. Cy, (10854, -801.4)
14. Vg, (1054.9, -590.6)
15. Vo, (10549, -382.8)
16. V,, (11317, 1313)

Note: Substrate is V,,

PID029
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MSS0601

ABSOLUTE MAXIMUM RATINGS

SYMBOL RATING UNITS
Vop - Vss -05~+0.7 v
VinTGy~ TGy) Vgg—0.3 < Viy < Vpp+0.3 Y,
Vour (STP; ~ STF,) Vss <Vour < ‘oo \
T(Operating) 10 ~ +60 °C
T(Storage) -55 ~ +125 °C

DC ELECTRICAL CHARACTERISTICS

PARAMETER MSS0601
NAME PARAMETER TEST CONDITIONS MIN. TYP. MAX. |UNITS
Voo Operating Voltage 24 45 5 Y
Ise Supply Stand by Vpp = 4.5V _ - 01 A
lop Current Operating 1/0 Open - - 70
Vin Input Voltage 4 45 45 v
Vi (TGy ~ TGy) Vop =43 03 0 03
i Input Current R _ 5 A
I (TG, ~TG,) Voo =45 PR
lon O/P Current | Drive Vop = 4.5V, Vop =4V R 5 _ A
lou Vours» Yourz | Sink Vpp = 4.5V, Vgp = 0.5V _ 5 "
lco Output Current (cout) Vpp = 4.5V . 1 _ mA
lon Output Current Vpp = 4.5V, Vop=4V R ) _ mA
loL STP; ~ STR, Vpp = 4.5V, Vgp = 0.5V B 1 B
Torr Pulse Width STP, ~ STF, Voo = 4.5V ; ) 5 | us
Fosc (4.5V)-Fosc (4V) %
AF/E Frequency Stability - - 5
Fosc (4.5V)
AF/F Frequency Variation Vpp = 4.5V, Rogc = 1.2MQ - R 15 %
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MSS0601

TIMING WAVEFORMS

I Edge Mode
1. Edge trigger

TGN I

AUD ———( S D —
STPN

BUSY ] e

b.

TGN 1

TGM I

AUD —( Sy X Su )—
STPN [
STPM
BUSY e |

2. Level trigger

TGN ———

AUD _<

STPN

_j\/

BUSY _

TGN —l

—

S rcY [ —

AUD ﬁ SN

Su

N

STPN

1 X

STPM

BUSY —_—

PID029
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MSS0601

TIMING WAVEFORMS

. Stand-alone Edge Mode
1. Edge trigger

a.
TGN 1

AUD -—( S >—

STPN

BUSY —_—

M
TGM M

aup —— S

STPN

TGN

Su —_—

1 X

STPM

BUSY =] |

2. Level trigger

TGN ——— L
aup ——( S

STPN
BUSY ———] L

N

STPN

STPM

BUSY — » l_-

Notes:

a. TGN and TGM could be any one of TG, ~ TG,.

b. AUD is the speech signal output V., Vi1, 0f Cp e
c. STPN and STPM could be any one of STP, ~ STP,.
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MSS0601

APPLICATION CIRCUITS

1. Typical application

- v, J_ W VI
| 0SC mr— 0sC
oD ® o sTR
STP, —o—o G, STR,
STP, STPs
2 —o—"0—T1G, STP,
Vourt T —O0— 0—{ TG, .
Buzzer ‘ouT
Vouta E L—o—0o] TG,
Vs Ry
2. Parallel application
(Could extend up to desired voice sections in parallel arrangement)
| —
o b I
-4 osc Voo osc Voo
—o0—0— TG, STP, —o— 0 TG, STP,
- o—o]va, STP, —o—o 13, STR,
—o0— 0 TG, Vours F— y—o— 041G, Vourt
= Buzzer
—o0—0o{7a, Vourz f—— l—o—0{a, Vourz |—
Vss Vss

| |
t

L w—tfose Ve L= sTP,

W —o—0{TG, TP, b—o—0{ TG, z;&
—o—o01a, STP, —o—0{ TG, STPj
—o—0—{7G, Vours —o0—"0— TG, N
L—o—01a, Vourz \—o—0{7a, o

Vss Vss Rz
l —

4

PID029
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MSS0601

APPLICATION CIRCUITS

3.

4.

Cascade application (for long sentence)

(Could extend to desired voice length in serial arrangement)

I 1
R L
- W r osc Voo 0sc Voo
STP,
0—7G, ' _1 TG, STP,
STP,
6, 16, STP,
TG, Vourt F— TG, Vours
== Buzzer
TG, Vours — TG, Vourz
VSS VSS
— I
:l_- . osc Voo osc Voo gyp,
STP, s
Lo—o]1 1 TG STP,
1 TP, ! STP,
3
TG, STPs TG, STP,
STP,
TG, TG,
Cour T
TG, Cour TG,
Vss Vgs Ry
Speech with melody application
] ]
Ry il
— v osc Voo Voo
Lo/o— TG, TP stP |
TGO
16, STR, MELODY
TGL
TG, Vourt Mo, h—¢
&= Buzzer
TG, Vourz f—y MO, H—
VSS VSS
| |
- T
] 1
R, l
— v 0sc Voo Voo
STP, —I [ s
L oo TG, STP, TGO
o SR, sTP |
2 STP, L MELODY
TG, Ry
vo. et
TG, Vours p— N
mo, FH
Vss Vss :
l r —=C
Note:

a. For some melody IC which needs longer pulse trigger, a delay circuit is needed.

b. R3 = 1KQ typical.
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MSS0601

APPLICATION CIRCUITS

5. CDS Application

—T Notes:

J_ IV s Voo a. R1 =1.2MQ, R2=470Q, C1 =0.1pf, T (transistor) = with 8 > 150,
~ STP, s S (speaker) = 1/4W, 8Q, CDS = Resistance variation range (50K ~
e, STP 1.5M), all typical.

—e zl:f b. Piezzo buzzer resonant frequency is around 1KHz.

~ 2 ¢ c. In the melody cascade application, melody |.C. must have tristate

—{ e, output.

@ 6, Cour T d. It is recommended to bond all the unused trigger pad to ground and
v Ro add a capacitor (0.1pf typical) between used trigger pad and ground
is for noise immunity purpose.

6.  UseV,, todrive speaker.

Ry
— osc Voo
s
L—o—"0—{ TGN

Ry
Vours T
Vourz
Vss

Note: R3 = 1KQ, C1 = 0.1uf typical
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MOSEL

MSS1501

FEATURES

.

.

Can synthesize human voices and most
animal sounds

Direct drive buzzer and one current output
combined with a single transistor can drive
the speaker

Up to 15 second speech duration that can
be separated into 64 sections for up mode,
8 sections for SA (stand alone) mode, 16 re-
petitive sections (in addition to original 8
sections) for both TT (Table Trigger) or RT
(Ring Trigger) mode.

Duration of the 64 (8) sections can be
different and determined by customer’s
voice content of each section, the total
maximum duration is about 15 seconds.

Mute is available for each section up to 48
seconds.

Expandable, can extend the speech duration
by 15 x n seconds with n pieces of
MSS1501

Single power supply can operate at 2.4V
through 6.0V.

Automatic power down function: (selected
by bonding option). Starts operating upon
receiving a speech synthesis command, and
powers down upon conclusion (unvoiced).

Speech Synthesizer (Voice ROM)

DESCRIPTION

The MSS1501 is a CMOS single-chip speech syn-
thesizing ROM that can synthesize up to 15 seconds
of voice using the PCM Quantified Coding method.

The chip contains most of the necessary circuit such
as the Oscillator, ROM, D/A converter, sequence
control logic and interface circuit for key switches
and microcomputers. Application to widely used
voice systems with minimum external parts is
possible. Micro-Processor (LP) mode, Stand-Alone
(SA) mode, Table trigger (TT) mode and Ring trigger
(RT) mode are available and selected by mask
option. Up to 64 sections of speech are available for
up mode, up to 8 sections are available for SA
mode, and up to 16 repetitive sections (in addition to
original 8 sections) are available for both TT or RT
mode. Several chips can be combined to reach
longer voice duration (longer than 15 seconds).
Customer speech data is edited and programmed
into ROM with a single mask during the device
fabrication.

TT mode means with original 8 sections, it could be
masked as 16 repetitive sections with jump function,
all the masked sections will play out consecutively
with one trigger signal. RT mode means with orig-
ional 8 sections, it could be masked as 16 repetitive
sections with jump function, the masked sections will
play out one section by one trigger signal consecu-
tively. TT mode and RT mode could return back to

SA mode by bonding option.
BLOCK DIAGRAM Voo Vss
1 10
9 vOUT2
0sC 0SCI- MICRO 8 v
> LLATOR SEQUENCER ROM D/A ouT!
7 Cour
BUSY
MICRO SEQUENCER LOGIC 4
UP/KEY SWITCH INTERFACE
18| 17| 16| 15| 14| 13| 12| 11| 3| 5| 6
Teo Tee Tes E, Tgs | PWR TST,
Ta Taa Tas ExTer  'STh

MOSEL Corporation 2 FL., No. 9, Industrial E. IV. Rd., Science-Based Industrial Park, Hsinchu, Taiwan (035) 773-187
914 West Maude Avenue, Sunnyvale, CA 94086 U.S.A 408-733-4556
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MSS1501

PIN DESCRIPTIONS PIN CONFIGURATION
PINNO. | SYMBOL FUNCTION
1 Voo Positive power supply
2 0SsC Oscillator input T O \J o7
3 PWR Active high for non-power down i P 2| T
4 BUSY Busy signal output, active high Tee [ 22[17ar
5 TST, Test mode, active high Tar 4 21[INC
6 TST, Test mode, active high Too ] s afIvss
- NC [Je  wmssiso1 19| 1NC
7 Cour Audio current output ve o wFne
8 Vourt Audio voltage output ne e 75 voure
9 Vourz Audio voltage output Voo []e 16 [ Vours
10 Vss Negative power supply osc [} 1s [1 Cour
p ET Enable 2/ Tr = ol PWR [ 11 14| ] TST2
1 2, Ta7 nable rigger 7, active low susy O WS
12 Eq, Tos Trigger 6, act}ve Io.w
Enable 1, active high
13 Tes Trigger 5/ address 5, active low
14 TG4 Trigger 4 / address 4, active low
15 Tga Trigger 3/ address 3, active low
16 T(;z Trigger 2 / address 2, active low
17 i Trigger 1/ address 1, active low
18 TGO Trigger 0 / address 0, active low
BONDING DIAGRAM
Pad Size:4x4mil 1. VDD (-1841.3, -1328.5)
O ooag oooano 2. OSC (-1394.8, -1375.8)
18 1716 15 14 13 12 11 10 3. PWR (-1105.2, -1370.6)
4. BUSY ( -783.1, -1382.0)
5. TST, ( -510.5 -1375.8)
6. TST, ( -220.9, -1370.6)
7. Coy ( -15.4, -1370.6)
8. Vg, ( 7124, -1378.2)
128 9. Vg, (11887, -1378.2)
Die Bonding Diagram 10. Vi (-1809.9, -1318.5)
11. :I'_G7 ( 1054.9, 1373.5)
12. T, ( 7653, 1368.3)
13. T, ( 560.1, 1373.5)
1 23 4 5 67 8 9 14. T,, ( 2705, 1363.3)
O OO0 0000 O O 3 15. T, (-1061.0, 1373.5)
— 16. T,, (-1350.6, 1368.3)
! 164 ! 17. T,, (-1555.8, 1373.5)
18. T, (-1845.4, 1323.3)
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MSS1501

ABSOLUTE MAXIMUM RATINGS

SYMBOL RATING UNITS
Voo - Vss -0.5~+0.7 %
Vn (Teo-Ter Eq, Eo, PWR)| Vgg-0.3 < Viy < Vpp+0.3 Vv
Vour (BUSY) Vss <Vour <Vop \
T(Operating) -10 ~ +60 °C
T(Storage) -55 ~ +125 °C

DC ELECTRICAL CHARACTERISTICS

PARAMETER MSS1501
NAME PARAMETER TEST CONDITIONS MIN. TYP. MAX. |UNITS
Voo Operating Voltage 24 45 5 Vv
Is s Stand by - - 0.6 pA
upply Current V. =4.5, I/
o PPy Operating op = 4.5, /0 open . - 00
ViH _ Input Voltage Vo a5 4 45 45 v
Vi (Tao~ Tar By Ep PWR) po -0.3 0 0.3
I Input Current Vo 45 - - 5 A
Iy (Tao~Tar) bo ™ - 0 -
i Input Current V. —45 ) 3 10 HA
I for PWR op ™ - 0
lon O/P Current Drive Vpp = 4.5V, Vop =4V - -5 - mA
lou Voury Vourz | Sink Vpp = 4.5V, Vgp = 0.5V - 5 -
lon Output Current Vop = 4.3V, Vop =4V ) i i mA
ToL (BUSY) Vop = 4.5V, Vop = 0.5V 1 ;
. S Fosc (4.5V)-Fosc (4V) 5 %
AF/F requency Stabilit - -
auency TRy Fosc@5V)
AF/F Frequency Variation Vpp = 4.5V, Rogc = 1M - - 15 %
lco Output Current (Coyr) Vpp = 4.5V - 1 mA
AC ELECTRICAL CHARACTERISTICS
Stand - alone Mode Micro - processor Mode
PARAMETER PARAMETER
NAME PARAMETER MIN. MAX. NAME PARAMETER MIN. MAX.
Ty (Trigger pulse width 15 ms Tw (Write Enable pulse width 300 ns
Ty [Trigger to Debounce delay time 10 ms Th [Trigger address hoid time 80 ns
Tab Debounce to BUSY delay time 200 us Twb Write Enable to BUSY delay time 200 us
Tda Debounce to Audio delay time 250 ps Twa Write Enable to Audio delay time 250 us
265 PID021




MSS1501

TIMING WAVEFORMS

R Stand-alone level Mode
1. Level trigger

— T |
Tan « |
N
Internal T «
Debounce || N
— L‘_be «
BUSY i | I,
AUD s (i G S—
D)
2.  Edge trigger
= T,
Tan
L
Internal T
Debounce ||
—] ‘_Ttb
BUSY ]
- F‘a
AUD Sn >——_

Il. Stand-alone Edge Mode
1. Pulse-Mode Edge trigger

- o T,
Tan LI I
Internal " T
Debounce [ ]
BUSY J S
— |7‘_4.‘e
AUD s, >_____
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TIMING WAVEFORMS

2. Level trigger

Ton ‘ |
Internal "‘ T
Debounce LJ
BUSY | I
— I;i Ty
AUD { S, )—
lil. Stand-alone TT mode
1. Level trigger
- | T,
Tao ! '
Internal — —Tu
Debounce | ]
_'| ‘f‘_ Tga
BUSY
AUD \ TS /
2. Edge trigger
- T,
To =1 M|
Internal —— T
Debounce ||
—»\ f—— Tdb
BUSY I
— ﬁ
AUD S TS >__..._.
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TIMING WAVEFORMS

IV. Stand-alone RT mode

1. Level mode

T [T~
o1 .
Internal — Tg —> |+—Ta
Debounce [ | |
— '_Tdb —b’ Tdb le——
BUSY L—
] petg
AUD \ TSN » < TSN + 1XX XTSN + 1)—
2. Edge mode
b I B | ——
Internal —’I Tao —_’l l'_Tld
Debounce [ | LJd
— "_Tdb — Tdb“—
BUSY _l_ |
T
— : T, 4’} da "_
AUD \ TSN ) \ TSN+1 2
V. CPU mode
Teo-Tes Sn
—_— Th le——
E4
E _’| Tw P_
2 L
|‘_ wa
BUSY |
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APPLICATION CIRCUITS

1. Typical application

t  a) stand-alone/Buzzer T b) CPU mode/Buzzer
Ry % Ry
0osc Voo osc Voo

—o—0o— T, S

Teo

IG‘ Address & N
—o—o— To, trigger bus .
—o" 0— T ue Tes
0—] Ta Vour & Vour T
—o0—"0—— Tas ___'_|=' Buzzer g | 57 suzzer
00— Tes Vours susY Vour2

—o— 00— Ty, Vgs

7 c) stand-alone/ d) CPU mode/Speaker
Ry Speaker Ry
osc Voo osc Voo

:Z:o—'— Teo Teo
O—1 To: s Address & : s
———0— 0———1 TG2 trigger bus .
fea KP Tes

St

o— e g,
00— Toe Cour T BusY  Cour T
¢—o0— 00— T Vss Vss

R, Ry

1l—
L

2. Parallel application
(Could extend up to the number of desired voice sections in a parallel application)

!
H osc Voo

o Teo

o— Ta1

O—— To2

o Tes

o Toe Vours Vouri
o—— Tas
o—r To6 Vourz Vourz

Tor

0sc Voo

p—o0—"0— Tos Cour

00— Ts Vss
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APPLICATION CIRCUITS

3. Cascade application
(Could extend to a desired voice length in serial arrangement)

Ry %
osc Voo

|

Voo

C1
BUSY i ™
o—] TN
Vours Vours
&= Buzzer
Vourz Voura

i
Eosc Voo |— 0osC Voo

4. Using VOUT1 or VOUT2 output pads, another speaker
driving circuit could be used for increasing sound volume.

R1

Vour R3
or

Vourz

Vss

Note:
1. R3=1K, C1 = 0.1pf; all typical

Notes:
1. R =1.2M OHM, C = 0.1pf, R, = 470Q, T = Transistor
with B> 150, S = 1/4W, 8Q; all typical
2. In UP Mode cascade and parallel
application is acceptable.
3. All applications for buzzer are the same as above
just substitute speaker by connecting buzzer
to V., and V,

ouTt our2*

APPLICATION CIRCUIT DEFINITIONS

1
2. T, means T, -T,, AUD means C,,, V,
3.
4
5

Sn = Sth speech section, TS = all section of speech in table

¢ 0_ G out’ Y ouTi? \

Teo - Tas Taer Ex Tg; are internally pulled high.

For stand alone modeTG{J -TG7 use as section trigger input (low active)
For cpu mode, T, - T, use as section address bus, E,, E, use as

outz*

’ trigger input.

6.

No matter what status the chip is, every retrigger action will reload
address and play the speech from beginning.

PID021

270



MOSEL MSS2001
Speech Synthesizer (Voice ROM)

FEATURES DESCRIPTION

+ Can synthesize human voices and most The MSS2001 is a CMOS single-chip speech synthesizing
animal sounds. ROM that can synthesize up to 20 seconds of voice using

« Direct current output combined with a single the PCM Quantified Coding method. o
transistor can drive a speaker. The chip contains most of the necessary circuit such as the

Oscillator, ROM, D/A converter, sequence control logic and
interface circuit for key switches and microcomputers.
Application to widely used voice systems with minimum
external parts is possible. Up to 64 sections of speech are

Up to 20 seconds speech duration that can be
separated into 64 sections for up mode, 8
sections for SA (Standalone) mode.

« Duration of the 64 (8) sections can be different available for pp mode, up to 8 sections are available for SA
and determined by customer’s voice content of mode. Several chips can be combined to reach longer
each section, the total maximum duration is voice duration (longer than 20 seconds). Customer speech
about 20 seconds. data is edited and programmed into ROM with a single

mask during the device fabrication.

Mute is available for each section up to 48
seconds.

» Expandable, can extend the speech duration
by 15 x n seconds with n pieces of MSS2001.

« Single power supply can operate at 2.4V
through 6.0V.

Automatic power down function: (selected by
bonding option). Starts operating upon receiv-
ing a speech synthesis command, and powers
down upon conclusion (unvoiced).

BLOCK DIAGRAM
Voo Ves
0SC _ MICRO Cout
> » OSCILLATOR SEQUENGER ROM D/A s
A A A A
) 1 \ A\
MICRO SEQUENCER LOGIC BUSY
HP/KEY SWITCH INTERFACE 3
L 4 A A 4§ A A A L A A
16 15| 14| 13 12 11 10| 9 8l 4 5
Teo Tez Toa E1, Ty | PWR TST2
Ty, Tes Tas E2,Tg; TST1

MOSEL Corporation 2 FL., No. 9, Industrial E. IV. Rd., Science-Based Industrial Park, Hsinchu, Taiwan (035) 773-187
914 West Maude Avenue, Sunnyvale, CA 94086 U.S.A 408-733-4556
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PIN DESCRIPTION

PINNO. | SYMBOL FUNCTION
1 Vop Positive power supply
2 0sC Oscillator Input
3 BUSY Busy signal output; active high
4 TSTH Test mode production test only
5 TST2 Test mode, production test only
6 Cout Speech signal current outputs
7 Vss Negative power supply
8 Pwr Active high for non-power down
9 E2, Tgr Enable 2; active high, Trigger 7;
active low
10 E1, Tge | Enable 1/Trigger 6; active low
11 Tes Trigger/Address 5; active low
12 Taa Trigger/Address 4; active low
13 Tas Trigger/Address 3; active low
14 Te2 Trigger/Address 2; active low
15 Tot Trigger/Address 1; active low
16 Teo Trigger/Address 0; active low

BONDING DIAGRAM

Pad Size: 4 x 4 mil

0 EIEIEE [e]

-
lie] [i5] 4] o] 2] (1] il [o] [e][7]

+ 161

159 mil }

-

mil

PIN CONFIGURATION
Tas ] ~ 241 7Tas
Tes [ 2 231 Tae
Tee ]2 2§ 176,
Ta1 14 21 ] PWR
Teo (5 20 [ Vss
NG [J6  mss2001 1o JNC
ne [~ 18] NC
Ne []s 7] NC
Voo [Je 16[_JNC

osc [Jw 151 Cour
NC [ 14[]TST,
susy [+ 13| 78Ty

PINNO. DESIGNATION X Y
1. Voo -17783  -1701.6
2. 0sC ~-4553  -1764.5
3. BUSY ~171.8 —1785.6
4. TST, 125.0 17645
5. T8T, 4168  -1764.5
6. cout 1612.2 1762.9
7. Vs 1737.0  1762.9
8. PWR 1442.2 1765.5
9. T, E2 9449 17655
10. T E1 551.4 1765.6
11, Tes 253.7 1764.7
12 T ~-188.2 764.6
13, T, -486.0 765.5
14. T, -927.9 17646
15. T -1225.7 17655
16. T -1627.2 17655
*Note: Substrate is V, Unit: pM

PID033
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ABSOLUTE MAXIMUM RATINGS

SYMBOL RATING UNITS
Voo - Vss -0.5~+0.7 %
Vin (Teo ~ Toz, Pwr) | Vss=0.3 < Viy < Vpp+0.3 \
Vour (BUSY) Vss < Vour< Voo v
T(Operating) —10 ~ +60 °C
T(Storage) -55~+125 °C

DC ELECTRICAL CHARACTERISTICS

PARAMETER MSS2001
NAME PARAMETER TEST CONDITIONS MIN. TYP. MAX. |UNITS
Vop Operating Voltage 24 4.5 5 \
Iss Supply Stand by - 0.6 pA
- Vpp = 4.5, 110 Open
lop Current Operating - 120
ViH Input Voltage 4 45 5 v
. Vpp = 45V
Vi (Tao ~ Taz, E1, E2, Pyg) 0.3 0 0.3
I Input Current 5
: . Voo = 45V KA
m (Teo ~ Tar 0
lco Output Current (Coyr) Vpp = 4.5V ) , A
IH - - 10 17y
T Input Current for PWR Vpp = 4.5V N 0 -
loH Vpp =4.5V, Vop =4V - -1 - mA
o Output Current (BUSY) Voo =45V, Vop =05V y -
FIF F Stabilit Toeol8oW) Foecin) s | *
A requency Stability , .
Fosc (4.5V)
AF/IF Frequency Variation Vpp =4.5V, Rogc = 1.2MQ § - 5] %
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AC ELECTRICAL CHARACTERISTICS

STANDALONE MODE
TIMING MIN. MAX.
Tr Trigger pulse width 15ms
Tro Trigger to Debounce delay time 10ms
Tos Debounce to BUSY delay time 200us
Toa Debounce to Audio delay time 250us
MICROPROCESSOR MODE
TIMING MIN. MAX.
Tw Write Enable pulse width 30ns
Ty Trigger address hold time 80ns
Tws Write Enable to BUSY delay time 200us
Twa Write Enable to Audio delay time 250us
TIMING WAVEFORMS
I Standalone-Level Mode
1. Level Trigger
f— T, >|
Tov L LI u
»
T |
Internal DA «
debounce LJ N
—>| |— Tos q
BUSY e | —_

2. Edge Trigger

S

=
o LI LM [
—] Ty |—

Internal

debounce

couTt

Sn

N

Notes:
1. T, ~ T, are low active.
2. Ty,

~ T, are internal pull high.
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TIMING WAVEFORMS

L. Standalone-Edge Mode
1. Edge Trigger

[ B N I
Internal l Tra I
debounce LJ
—>| je—— Tos
BUSY —_ 1 I —
——>1 Ton
cout < Sn >—
2. Level trigger
- " -
Tov LML —
Internal Ta
debounce [ ]
——>I |<—— TDB
BUSY —_— L
—>| I<— Ton
cout < Sn ),

Note:

Too ~ To, are internal pull high.

. CPU Mode
—] Ty |—
E2
_ —| Ty f—
|

E1

—| |—— Typ
BUSY l

— s

COouT

Sn

\/

Notes: _

1. Ty, ~ Ty, are used as address bus.

2. E1, E2, are used as trigger input.

3.T,, ~ Ty, ET, E2, are internally pulled high.

4. Every retrigger action will reload address and play the speech from the beginning.

5. In CPU mode to avoid unwanted noise caused by abrupt change between different sections of voice messages, it is recommended
to program PWR pin to high (V) during voice processing.
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APPLICATION CIRCUITS
1. Typical application
a. Standalone b. CPU Mode
T T

Ry

——o0— 00— Teo S Tao
pb—o0—0— Ton

= Address &
——o0— 00— Te2 WP Trigger Bus T
00— Tas -8
—o0— 10— T. E1

Ed
1Ko

@

o
=
g

| O
@
o
-

Jos E2
—0" 0— T cout T - BUSY cout
—o0—0—— Tos Vss
l——o0—"0 To7 Vss Re

i1k

2, Parallel application
(Could extend up to desired number of voice sections in parallel arrangement)

R l o I——‘osc Yoo

osc o o— Ty s
’——O/ 0—— Tao ——o0—0—— Tor
—oo—|Tu ¢—o0— 00— T
——0— 0— T Tas
e %
1 o— Tas —o— o—] Tes cout T
t——o0—"0— Tos cout pb—o— 00— T
—o0— 00— T —o—o— T Vss R,
F—o— 00— Taer  Vss

L

3.  Cascade application
(Could extend to desired voice length in serial arrangement)

Gy

Busy f— f———— Tan /
N

cout

o——] Ton cout

Notes:
a. R1 (resistor) = 1.2MQ, R2 =470Q, T (transistor) = B > 150, S (speaker) = 1/4W, 8Q, C1 = 0.1pf; all typical.
b. Both cascade and parallel application can apply to CPU mode.
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CACHE PRODUCTS

CACHE PRODUCTS

MOSEL is developing a family of high performance
cache products for microprocessor based applications,
including Data RAM, Cache Tag RAM, and Cache
Controller products.

As microprocessors advance, faster memory is needed
to tap the increasing performance potential. Slow
DRAM memory requires wait states that reduce proces-
sor performance. In order to keep microprocessors
running at full speed, system designers are using high
speed SRAM caches.

Traditional SRAM memory product architectures can be
used to implement crude cache solutions, although
many chips are required to implement even simple
cache architectures. By developing specialized memory
architectures for the cache application, it is possible to
implement sophisticated new features that increase
system performance. Three distinct functions are
needed to implement a cache solution:

1. Cache Data RAM
and Burst RAM:

2. Cache Tag or Directory:

Stores the data required
by the microprocessor.

Keeps track of what
data is stored in the
cache.

Control logic that
provides all the signals
to make it work. Often
the controllers include
Tag RAM.

MOSEL is developing specialized products that perform
each of these functions.

When used together, MOSEL'’s products provide com-
plete cache subsystem solution for many microproces-
sor applications.

CACHE DATA RAM PRODUCTS

One of the first such products offered, MOSEL’s
MS82C308 Cache Data RAM architecture provides an
efficient cost effective cache subsystem building block.
Designed for use with first generation cache controllers
such as the Intel 82285 or the Chips & Technologies
82C307/82C327, the 2K x 16 x 2 set MS82C308 pro-
vides a minimum chip count solution for 2 set cache
implementation, with 20 and 25 MHz versions offered
today, and a shrink version at 33 MHz scheduled for
later this year.

3. Controller:

Now under development is a totally new generation
architecture for Cache Data RAM products, the Quad
Data RAM family, which sets a new platform for cache
performance. The pioneering dual ported 16K x 9 Quad
Data RAM architecture supports a whole new generation
of Cache features: simultaneous processor/main
memory transactions, reduced capacitive loading on
processor, burst mode quad fetch, support for parity.
Scheduled for production release in late 1990, the Quad
Data RAM products will be offered in 25 and 33 MHz
versions with later performance upgrade to 40 and 50
MHz.

CACHE TAG RAM PRODUCTS

The 2K x 20 MS8202 Cache Tag RAM provides a high
integration cache subsystem building block for custom
cache implementations. With high speed 20, 22 and
25ns match times, the MS8202 supports many popular
microprocessor families.

Now under development is our new generation Expan-
sion Tag RAM family, a new concept in Tag RAM.
Designed for use with MOSEL'’s cache controller prod-
ucts, the Expansion Tag RAM serves as a tag array
extension for the controller to permit larger cache sizes
without large line sizes that degrade system perform-
ance. As a stand alone Tag RAM for custom cache
implementations, the expansion Tag RAM provides new
features such as a snoop bus for cache coherency and a
synchronous interface for simplified design.

CACHE CONTROLLER PRODUCTS

MOSEL has three cache chipsets currently under
development: the MS82C440 for 80486 systems; the
MS82C330 for 80386 systems with write-through cache;
and the MS82C340 chipset for 80386 systems with
write-back cache.

These products represent a new generation in cache
control, supporting new features such as simultaneous
processor/main memory transactions, burst mode quad
fetch with demand word priority and abort option, write
back and/or write through option. Other features in-
clude: a snoop bus for cache coherency, on chip
support for noncacheable regions, and math co-proces-
sors, cache sizes of 64K bytes to 256K bytes. All three
products are scheduled for production release in 1991.







MOSEL

MS8202

FEATURES

Pin for pin compatible with SGS-Thomson
MK4202 Cache Tag RAM

High Speed Match (to 20ns) supports high
performance processors including 68020,
68030, 68040, 80386 and 80486

High Integration 2K x 20 Tag array provides
single chip tag RAM solution for direct map
cache applications or one chip per set in
multiple set cache implementations.

Multiple chip selects permit building of deeper
cache using multiple tag RAMs

Clear function facilitates development of virtual
memory cache

Low Power: 250mA max. active;

50mA max. standby

Significantly reduces board real estate re-
quired for custom cache controller implemen-
tations

2K x 20 Cache Tag RAM

DESCRIPTION

The MOSEL MS8202 is a high performance CMOS Cache
Tag RAM optimized for use in microprocessor cache
applications.

The 2K x 20 Tag RAM array is an ideal building block for
custom direct map or multiple set caches having sufficient
depth (2K) and width (x 20) to provide a single chip Tag
RAM solution (per set) for most cache implementations.

The MS8202 is available with fast match access times
down to 20ns (max) which facilitates use with many
popular high performance microprocessor families includ-
ing Motorola’s 68xxx series (68020, 68030 and 68040)
and Intel’'s iAPX86 series (80286, 80386 and 80486).

Each 8202 replaces 4-6 traditional Cache Tag RAMs (4K x
4,512 x 9, etc.) plus additional discrete logic. This offers
significant reduction in board real estate, power, cost and
capacitive loading.

The MS8202 is manufactured using a high performance
CMOS process and operates from a single 5 volt power
supply. All inputs and outputs are TTL compatible. The
device is supplied in a space saving JEDEC standard 68
pin PLCC package.

PIN CONFIGURATION
e esdusfessesssed
mininininisininisiaininisinin]
__ L 987654 32 16867666564 6362 61
RS [ 10 60 [1 Az
Vees [ 11 59 [ Veca
coQq [ 12 58 [1 DQyg
oo [ 13 57 [0 pQse
Vsss [ 14 56 [1 Vssa
pQ, [ 15 55 [1 pQ47
DQGS 16 54 1 DQ1e
Veea 4 17 MOSEL 53 |1 Veca
pas ] 18 MS8202 52 [1 pQs
pas [ 19 51 |1 DQ14
Vssa [] 20 50 |1 Vssa
DQg [ 21 49 [] pQ1s
pa; [] 22 (Top View) 48 |1 pQy»
Veca [ 23 47 [ Veca
DQg [] 24 46 [] DQyy
DQg [] 25 45 [0 pQyo
Vssa [} 26 44 O Vssa
27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43

L NN O N O

~ o o
<< <

MOSEL Corporation 914 West Maude Avenue, Sunnyvale,

o Qlz w»
£

3
=

- - © © ©® @ - ®©
IEIIlgIElIg S0 ©

>

CA 94086 U.S.A 408-733-4556
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PIN DESCRIPTIONS

A,-A, Index Address Inputs

These 11 address inputs select one of 2048 21 bit Tag
Array words.

5 Chip Select Input

This pin is active LOW. When active, it enables the read
and write operations.

E,-E, Chip Enable Inputs

These four enable pins are selectable to be either active
HIGH or active LOW. All four enable pins must be active to
enable the chip. The DQ pins will be in the high impedance
state when any one of the enable pins is not active.

P, -P. Chip Enable Program Inputs
[} 3

These four pins are used to select the polarity of the
corresponding chip enable pins E-E,. For example, if P is
tied HIGH, E, will be active HIGH; if P is tied LOW, E, will
be active LOW.

G Output Enable Input

The output enable is active LOW. If the output enable is
active while the chip is selected and the write enable is
inactive, data will be output on pins DQ, through DQ,, and
CDQ,. DQ, - DQ,, and CDQ, will be in the high-impedance
state when G is inactive.

w Write Enable Input

The write enable input is active LOW and controls read and
write operations. With the chip selected and enabled, when
W is HIGH and G is LOW, output data will be presented at
the DQ pins; when W is LOW, the data present on the DQ
pins will be written into the addressed memory location.

CG,- CG Compare Output Enable Inputs
0 1

These inputs are active LOW. CG enables the C, compare
output hit or miss signal. CG, enables the C, compare
output signal.

H,-H,  Force Hit Inputs

These pins are active LOW and are used to force the
compare outputs HIGH (signifying a hit). H, controls
compare output C, and H, controls compare output C,

-ITII_,J - ITII1 Force Miss Inputs

These pins are active LOW and are used to force the
compare outputs LOW (signifying a miss). M, controls
compare output C, and M, controls compare output C,.

RS  Reset Input

This reset pin is active LOW. When active it resets the 2048
bits in CDQ, to a logic zero.

C,-C, Compare Outputs

When the chip is in compare mode (W and G HIGH and E; - E,
enabled), C, and C, will be HIGH signaling a cache hit if the
data inputs DQ, - DQ,, and CDQ, match the contents of the
Tag RAM array stored at address A-A ;. C,and C, will be
LOW signalling a cache miss if the aforementioned data does
not match. Signals CG, and CG, must be low to enable the
compare signals CO and C1. When CG, or CG, are high, the
C, and C, outputs will be in the high impedence state.

CDQ, Clearable Tag Data Input / Output Port

This bidirectional port is used in conjunction with DQ, - DQ,, to
read data from or write data to the tag RAM array. In addition,
during a Reset cycle all 2048 internal RAM bits accessed by
CDQ, are cleared to a logic zero. This output can be used as
a tag valid bit.

DQ, - DQ,, Tag Data Input / Output Ports

These 19 bidirectional ports are used to read data from or write
data into the tag RAM array.

Vee Power Supply

Veeo Output Power Supply
Ves Ground

Vsso Output Ground

FUNCTIONAL BLOCK DIAGRAM

RS
RS BUFFER

MEMORY CELL
MATRIX 3/4.

40960 BIT Co
STATIC RAM

WRITE
LoGIC

COLUMN 10
(READ WRITE)

TAG
el QU Lo,
-0GIC BUFFER

o o F|
a
(<}
2
3

o)
DRIVER

Py-Py CHIP
ENABLE
Eo-E3 DECODER 20

DATAIN
BUFFER
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MS8202

FUNCTIONAL DESCRIPTION AND FEATURES

The MOSEL MS8202 is designed to be connected
directly to a high performance 32 bit microprocessor,
allowing the elimination of the logic delays associated

with collecting Hit or Miss outputs into a subsequent 4

gate or the RC delays associated with wired-OR open
collector match outputs.

The MS8202 cache tag RAM has four major features
that allow direct connection:

1. Wide enough for almost any tag RAM application
without requiring multiple chip width expansion and
the delays that would result.

2. Four (4) programmable chip enable inputs, allowing
depth expansion without any of the attendant chip
enable decode delays that would otherwise be
required.

P,-P, should be tied directly to V. or V¢, or through
pull-up or pull-down resistors. The MS8202 is se-
lected when E -E, equals P-P, in a binary match.
(Example: E;-E, = 0110, P-P, = 0110.)

3. Three-state compare outputs, allowing all Compare
outputs to be bused together so the Address-to-
Compare access time for a depth expanded applica-
tion is identical to that of a single device. The pro-

TRUTH TABLE

grammable chip enables prevent bus contention by
assuring that only one tag RAM at a time drives each
Compare bus when in Compare mode.

. Dual compare outputs (C, and C,) and forced hit (H,
and H,) and forced miss (M, and M,) inputs for each.
The arrangement allows direct connection of the tag
RAM to two separate processor inputs (such as
BERR and HALT on the 68030), and connection of all
signals that would otherwise have been connected to
those processor inputs to be passed through the tag
RAM; eliminating the need for a subsequent gate to
collect the COMPARE output and other BERR or
HALT signal sources to the processor. The net effect
is that the Address-to-Compare access time demon-
strated by the MS8202 is the only delay the user
must consider. The alternative approach, using
narrow tag RAMs with open collector outputs or
narrow tag RAMs with 2-state outputs and a 10ns
programmable logic device, requires that the narrow
tag RAMs demonstrate a 10ns Address-to-Compare
access time to yield the same performance in a
user’s system that the MS8202 provides.

RS s E w G | My [ Hx |CGy Mode Cx | DQ |Notes
H - X - - L X X Force Miss Low - 1
H - X - - H L X Force Hit High - 1
H - X - - H H H Comp disable Hi-Z - 1
H X F X X H H H Standby Hi-Z Hi-Z
H X T H H H H H Compare Hi-Z Din
H X T H H H H L Compare HiorLo| Din
H H T L X H H L Hit High Hi-Z
H H T X L H H L Hit High Hi-Z
H L T L X H H L Write High Din
H L T H L H H L Read High D Out
L H X X X - - - Reset - Hi-Z
L X F X X - - - Reset - Hi-Z
L X X H H - - - Reset - Hi-Z
L X X H L - - - Reset - Lo-Z
L L T L X - - - Not Allowed - Hi-Z 2
L X T H H H H L Reset L Din 3

Key: _X = Eon't Care Notes: 1. Force hit /miss operations independent of other RAM
_I-_lx = ﬂo or l-_i‘ operations
M, = MorM, 2. May disrupt Reset, will not damage device.
CG, = CG,orCG, 3. Reset will force C, low during a valid compare when CDQ,
F = (False) E,-E, pattern DOES NOT match P -P, pattern. is D,y = HIGH.
T = (True) E-E, pattern DOES match P -P, pattern.

Not related to identified mode of operation.
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MS8202

ABSOLUTE MAXIMUM RATINGS™

OPERATING RANGE

SYMBOL PARAMETER VALUE UNIT AMBIENT
Vierm Terminal Voltage with Respect | -0.3t0 7.0 v RANGE TEMPERATURE Vee
to GND Commercial 0°C to + 70°C 5V +10%
Tsta Storage Temperature -55t0 125 °C
Py Device Power Dissipation 25 Watts
lour DC Output Current (per Pin) 25 mA
1. Stresses greater than 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
reliability.
DC ELECTRICAL CHARACTERISTICS (v, = 5V + 10%, T, = 0 to +70°C)
PARAMETER
NAME PARAMETER TEST CONDITIONS MIN. TYP. MAX. UNITS
Vi Guaranteed Input LOW Voltage -0.3 — 0.8 v
Viy Guaranteed Input HIGH Voltage 2.2 - Vgo + 0.3 \'
i Input Leakage Current Voe = Max, V= 0Vio Ve -1 - +1 pA
loL Output Leakage Current?® Ve =Max, V)y =0V toVeg ~10 - +10 A
VoL Output LOW Voltage® Vee = Min, lo, = 8mA _ _ 0.4 v
Von Output HIGH Voltage®® Ve = Min, Iy = —4mA 2.4 — - \
lce Average Power Supply Current® 250 mA
loca Active Power Supply Current (f=0)4) 200 mA
lccss Standby Power Supply Current(® 50 mA
1. Typical characteristics are at V., = 5.0V, t, = 25°C
2. Measured at CDQ,, DQ,-DQ,,, C, and C,.
3. All voltages referenced to V.
4. Measured with outputs open. V., max.
CAPACITANCE®™ (T, = 25°C, f = 1.0MHz)
SYMBOL PARAMETER VALUE UNIT
Max.
Cin Input Capacitance 4 pF
Cout Output Capacitance 10 pF

1. This parameter is guaranteed but not tested.
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AC TEST CONDITIONS
Input Levels 0V to 3V
Transition Times 5ns
Input and Output Timing Reference Level 1.5V

470 OHMS

OUTPUT

240 OHMS

30pF*

OUTPUT

240 OHMS SpF*

“Includes scope and test JIG.

READ MODE

The MS8202 is in the Read mode whenever W is HIGH,
and G is LOW provided Chip Select (S) is LOW and a
true Chip Enable pattern (E, - E,) is applied. The 11
address inputs (A-A, ) define a unique index address
giving access to 20 of 40,960 bits of data in the static

KEY TO SWITCHING WAVEFORMS

X EN7

WAVEFORM

INPUTS

MUST BE
STEADY

MAY CHANGE
FROMHTO L

MAY CHANGE
FROMLTOH

DON'T CARE:
ANY CHANGE
PERMITTED

DOES NOT
APPLY

OUTPUTS

WILL BE
STEADY

WILL BE
CHANGING
FROMHTO L

WILL BE
CHANGING
FROMLTOH

CHANGING:
STATE
UNKNOWN

CENTER

LINE IS HIGH
IMPEDANCE
"OFF" STATE

times have been met. If Chip Enable, S, or G access
times are not met, data access will measured from the
latter falling edge or limiting parameter (t., o\, ts qy» O
taqv)- The state of the tag data I/O pins is controlled by
the (E, - E,), S, G, and W input pins. The data lines may

memory array. Valid data will be present at the 20 output  be indeterminate at t.,,,, Or tg o, OF 15 o, DUt will always

pins within t, ., of the last stable address provided Chip  have valid data at t,, .

Enable, Chip Select (S), and Output Enable (G) access

AC ELECTRICAL CHARACTERISTICS (over the operating range)

READ CYCLE

JEDEC |PARAMETER PARAMETER -20 -22 -25 UNIT | NOTES

PARAMETER NAME
NAME Min.  Max. | Min. Max. [ Min. Max.
tavav tc Cycle Time 25 25 30 ns
tavav taa Address Access Time 25 25 30 ns
taxax taoH Address Output Hold Time 5 5 5 ns
tevav tea Chip Enable Access Time 25 25 30 ns
texax teoH Chip Enable Output Hold Time 4 4 4 ns
tevax terz Chip Enable TRUE to Low-Z 4 4 4 ns
texaz tenz Chip Enable FALSE to High-Z 8 8 10 ns
tsiqy tsa Chip Select Access Time 15 15 18 ns
tsHax tsou Chip Select Output Hold Time 2 2 2 ns
tsiax tsiz Chip Select to Low-Z 3 3 3 ns
tsnaz tsHz Chip Select to High-Z 4 4 6 ns
teLav tga Output Enable Access Time 13 13 15 ns
tgHax tcon Output Enable Output Hold Time 2 2 ns
taLax taz Output Enable to Low-Z 2 2 2 ns
teHaz tamz Output Enable to High-Z 5 5 8 ns
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READ CYCLE

|

tavav
ADDRESS ){ VALID ADDRESS
le——— tavqy —*| |« taxax
Eo-Ej TRUE CHIP ENABLE PATTERN
tevay ——+| — texaz |
tevax —»| —|texax|

S |
T tsHaz

stav —+>
tsiax —> —| tshax ‘

—taav | |+« teHaz |
— talax [+~ taHax
w
<—— twrax
bQ K oataour  H

Figure 1

ADDRESS READ CYCLE

ADDRESS * VALID ADDRESS
| «— taxax

f tavav

0a D)) DATA OUT L

Figure 2
CHIP ENABLE READ CYCLE
EO-E3 X TRUE CHIP ENABLE PATTERN
tevav texaz
[—— tevax — texax
pDQ Wi DATA OUT 9

Figure 3
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CHIP SELECT READ CYCLE
S
fsLqv —— tsHaz
terox ——>] tshax
ba { DATA OUT p
Figure 4
OUTPUT ENABLE READ CYCLE
G
feLav —| taraz
teLax 4"/ taLax
bQ A { DATA OUT 5>
Figure 5

WRITE MODE

The MS8202 is in the Write mode whenever W is LOW
provided Chip Select (S) is LOW and a true Chip Enable
pattern (E, - E,) is applied (G may be in either logic
state). Addresses must be held valid throughout a write
cycle, with either W or S inactive HIGH during address
transitions. W may fall with stable addresses, but must

remain valid for t,, ... Since the write begins with the

concurrence of W and S, should W become active first,
then ty ¢, must be satisfied. Either W or S can terminate
the write cycle, therefore ty,,,, Or t,,q,, Must be satisfied
before the earlier rising edge. If the outputs are active
with G and S asserted LOW and with true Chip Enable,
then W will return the outputs to high impedance within
tz Of its falling edge.

ELECTRICAL CHARACTERISTICS (over the operating range)

WRITE CYCLE
JEDEC |PARAMETER PARAMETER -20 22 -25 UNIT | NOTES
PARAMETER| NAME
NAME Min. Max. | Min. Max. | Min. Max.
tavav te Cycle Time 25 - 25 30 ns
tavwL tas Address Set-up Time to W LOW 0 - 0 0 ns
twhHAx tan Address Hold Time from W HIGH 0 - 0 0 ns
tavsL tas Address Set-up Time to S LOW 0 - 0 0 ns
taHax tan Address Hold Time from S HIGH 0 - 0 0 ns
tevwL tes Chip Enable Set-up Time to W LOW 3 - 3 3 ns
twHEX ten Chip Enable Hold Time from W HIGH 0 - 0 0 ns
tevsy tes Chip Enable Set-up Time to S LOW 3 - 3 3 ns
tsHex ten Chip Enable Hold Time to S HIGH 0 - 0 0 ns
twiwH tww Write Pulse Width 15 - 15 18 ns
tsLsH tsw Chip Select Pulse Width 16 - 16 20 ns
tovwn tps Data Set-up Time to W HIGH 12 - 12 15 ns
twhox ton Data Hold Time from W HIGH 0 - 0 0 ns
tovsH tps Data Set-up Time to S HIGH 12 - 12 15 ns
tsHpX ton Data Hold Time from S HIGH 0 - 0 0 ns
twiaz twz Outputs Hi-Z from W LOW - 8 8 10 ns
twhax twe Outputs Low-Z from W HIGH 5 - 5 5 ns
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WRITE ENABLE CONTROLLED WRITE CYCLE

' tavav
ADDRESS % VALID ADDRESS
tavw *‘ —*| twhax [«—
Eq-E3 TRUE CHIP ENABLE PATTERN f
jkvm‘- —{twenxf~—

twiwn

w \ /
\ 7//4

—*twhox [+
twiaz —| tovwH—]
DQ

N DATA IN /
Figure 6

CHIP SELECT CONTROLLED WRITE CYCLE

ADDRESS % VALID ADDRESS
tavsL *| —’| tspax [+—

(1]

Eo-Es TRUE CHIP ENABLE PATTERN
——ltpyg f— —>tserx [
tsign ——=
S /-

\ 7//4

tshox [+
tovsH —>
DQ

N DATA IN /

=l

Figure 7
COMPARE MODE
The MS8202 is in the Compare mode whenever Wand ~ The Compare output will be valid t, ., from stable
G are HIGH provided a true Chip Enable (E; - E,) address, or t,, ., from valid tag data provided Chip
pattern is applied. Chip Select (S) is regarded as adont  Enable is true, and CG, is active LOW. Should the
care since the user is not concerned with the data address be stable with valid tag data, and Chip Enable
outputs, but only with the Compare (C,) outputs. M, and  false, then compare access will be within t.,, from true
H, must be HIGH, and CG, active LOW to enable the Chip Enable. When executing a write-to-compare cycle
Compare outputs for a valid compare hit or miss. (W =LOW, and G = LOW or HIGH, C, will be valid
The 11 index address inputs (A-A,,) define a unique twnov OF toucy from the latter rising edge of W or G

location in the static RAM array. The data presented on respectively. Finally, when gating the C, output in the
the Data Inputs (DQ,-DQ,, and CDQ,) as Tag Data is compare mode with CG,, the compare output will be
compared to the internal RAM data as specified by the valid t, ., from the falling edge of CG,.

index. If all bits are equal (match) then a hit condition

occurs (C, = HIGH). If at least one bit is not equal, then

a miss occurs (C, = LOW).
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ELECTRICAL CHARACTERISTICS (over the operating range)

COMPARE CYCLE
JEDEC |PARAMETER PARAMETER -20 -22 -25 UNIT | NOTES
PARAMETER NAME
NAME Min. Max. | Min. Max. | Min. Max.
tavev taca Cycle Address Compare Access Time 20 22 25 ns
taxex tacoH Address Compare Output Hold Time 5 5 5 ns
tovev toca Tag Data Compare Access Time 16 18 20 ns
tox cx tpcH Tag Data Compare Hold Time 2 2 2 ns
twich twen W LOW to Compare HIGH 10 1 12 ns
twhcH twoon W Compare Output hold Time 3 3 3 ns
twiex twicz W to Compare HOLD 3 3 ns
twhov twey W to Compare Valid 10 10 12 ns
tarcH tach G Low to Compare HIGH 10 11 12 ns
taHex toaon G Compare Output Hold Time 3 3 ns
taLex taLez G to Compare to HOLD 3 3 3 ns
taHoy tacy G to Compare Valid 10 10 12 ns
tevev teca E True to Compare Access Time 20 22 25 ns
texcex tecon E False Compare Hold Time 4 4 ns
tevex tecLz E True to Compare Low-Z 4 4 ns
texcz techz E False to Compare high-Z 8 8 10 ns
teaLov tcga CGy to Compare Access Time 8 8 10 ns
toar-ox toaon | CGx to Compare Hold Time 2 2 2 ns
toaL.ox tealz CGy LOW to Compare low-Z 2 2 ns
toaH-cz toahz CGy HIGH to Compare High-Z 8 8 10 ns
SUMMARY COMPARE CYCLE
tavav
ADDRESS )( VALID ADDRESS )(
e tavov ——-'1 — |‘—_tAXCX
Eqg-Ej }( TRUE CHIP ENABLE PATTERN }(TALSE CHIP ENABLE
tevov — ‘ t texcz
e— tevex —+| — texex
DQ { DATA IN )(
_ tDVCVT‘ — i‘—f‘ foxex
CGy /
/
teaLov D +— tcah-cz
— teaLox [~ tear-ox
Cyx A\ —< HIT/MISS VALID }*
Note: Figure 8

W and G are both assumed to be HIGH.
H, and ﬁx are both assumed to be HIGH.
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COMPARE CYCLE

ADDRESS VALID ADDRESS VALID ADDRESS
tavey —>
taxex —
DQ DATAIN DATA IN
— —tovcv
— — toxex
Cyx VALID HIT/MISS VALID HIT/MISS

Note:

Figure 9

W and G are both HIGH,@X is LOW, and a true Chip Enable pattern is present. ﬁx andT/Ix are both assumed to be HIGH.

RESET MODE

The MS8202 allows an asynchronous reset whenever
RS is LOW regardless of the logic state on the other
input pins. Reset clears all internal RAM bits in CDQ,
(2048 bits) to a logic zero. This output can be used as a
valid tag bit to insure a valid compare miss or hit. It
should be noted that a valid write cycle is not allowed
during a reset cycle (W =

LOW, S =LOW, RS = LOW,

ELECTRICAL CHARACTERISTICS (over the operating range)

and Chip Enable is true). The state of the data outputs is
determined by the input control logic pins: Chip Enable,
S, G, and W (see truth table). Should a reset occur
during a valid compare cycle, and the CDQ, valid tag bit
is set to a logic (1), then C, will go LOW at t., ., from
the falling edge of RS.

RESET CYCLE

JEDEC |PARAMETER PARAMETER -20 22 -25 UNIT |NOTES
PARAMETER NAME

NAME Min. Max. | Min. Max. | Min. Max.

tRLsL-AV trsc Reset Cycle Time 20 25 30 ns

tRsL-RSH thrsw Reset pulse Width 25 25 30 ns

tRsLcL trscL RS LOW to Compare Output LOW 25 25 30 ns

tRsH-AV tRsR Address Recovery Time 0 0 0 ns

tRsH-EV tRsR Chip Enable Recovery Time 0 0 0 ns
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RESET CYCLE
WRITE
tavev
ADDRESS )( VALID ADDRESS )(
tavsL —| r— —| tsHax [«
tavwe —| -~ —>| twHax [+—
Ey-Es )(TRUE CHIP ENABLE PATTERN)(
tevsL —| — —| tsHEX |[+—
tevwe —| R —| twHEX [+—
= tsism
S
N
W twiwn
\ /
X /4
I tRsL-av
RS

o0 (T

Figure 10

Note: Reset during an active write cycle is not allowed. A write cycle may disrupt Reset, but will not damage device.

VALID COMPARE - RESET
RS
— tRsLcL [«
Cx VALID COMPARE
Figure 11
Note: CDQ, is presumed to be HIGH.
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FORCE HIT AND FORCE MISS

The MS8202 can force either a miss or hit condition on
the C, output by asserting M, or H, LOW. A Force Miss
overrides a Force Hit condition and is not dependent
upon Compare Output Enable (CG,) (see truth table).

valid compare cycle.

ELECTRICAL CHARACTERISTICS (over the operating range)
FORCE HIT OR MISS CYCLE

The C, output will go HIGH within {
edge of H, or C, will go LOW within t
edge of M,. All M, and H, inputs must be HIGH during a

HLCH

MLCL

from the falling
from the falling

JEDEC |PARAMETER PARAMETER -20 -22 -25 UNIT |NOTES
PARAMETER NAME
NAME Min. Max. | Min. Max. | Min. Max.
tuicH tua Hy to Force Hit Access Time 8 8 10 ns
thHoy tunz Hy to Compare High-Z 5 5 8 ns
thi-cax tus Force hit to CGy don't care 2 2 ns
tHH-caH thR Force hit to CGy recognized 2 2 ns
tmicL tua My to Force Miss Access Time 8 8 10 ns
tmHez tpHz My to Compare to high-Z 5 8 s
tML-cax tms Force Miss to CGy don't care 2 2 2 ns
tMH-CGH tur Force Miss to CGy recognized 2 2 2 ns
tMLHX tyhs Force Miss to Hy don't care 2 2 Py ns
tMHHH tyHR Force Miss to Hy recognized 2 2 2 ns
FORCE HIT AND FORCE MISS
Il L
CGx
thicax — tuicax—+
thH-caH—> —
BT /
My
[+ thicH
— thHez

s
Cx————?

VALID HIT

VALID MISS

Figure 12
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LATE WRITE - HIT CYCLE

Eq-Ej3 TRUE CHIP ENABLE PATTERN )(
~—tevoy ———= ——|  texez -~
le— tevox —» —»|texcx I‘—
W S
— twich —>twHox|[+—
_ /
CGy / l
|
toaLoy ~ tcaHcz
togL-ox — ~ toaH-ox— -~
Cx K 4 4;.! HIT N
Figure 13

Note: G is HIGH and aValid Address is present, H, and M, are both assumed to be HIGH, with CG, LOW.

COMPARE - WRITE HIT - COMPARE CYCLE

" T
twic — twiov |+
twiox ——» twhex —>
Cyx VALID COMPARE )l /( HIT COMPARE n
Figure 14

Note: G is HIGH and a Valid Address is present, H, and M, are both assumed to be HIGH, with CG, LOW, with CG, LOW.
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LATE READ - HIT CYCLE
Eo-Ej TRUE CHIP ENABLE PATTERN
tevoy ——>
tevox —»|
G \
— talcoH [+—
CGy
I
teaLcv
toaL-cx —| -~ toaH-ox—*
Cy HIT

Figure 15

Note: Wis HIGH and a Valid Address is present, H, and M, are both assumed to be HIGH, (with CG, LOW.)

COMPARE - READ HIT - COMPARE CYCLE

¢ —

tGLeH — taHov |+
taLex taHox —
Cx VALID COMPARE ) 7 HIT COMPARE

Figure 16

Note: Wis HIGH and a Valid Address is present, H, and M, are both assumed to be HIGH, with CG, LOW.

EARLY WRITE - HIT CYCLE

=l

twicH ﬁ\ twhex—
CGy

teaL-cv—s J:—— | teaH-cz
Vou

Cx | HIT N——

Figure 17

Note: G is HIGH and a Valid Address is present, with (E, — E,) = True. H, and M, are both assumed to be HIGH.
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EARLY READ - HIT CYCLE

{ taHex —"

l tear-cz

HIT CON——

Figure 18

Note: W is HIGH and a Valid Address is present, with (E, - E,) = True. H, and M, are both assumed to be HIGH.

POWER DISTRIBUTION

The MOSEL MS8202 being a 20 output device, obvi-
ously requires the use of good power bussing tech-
niques. The MS8202 has been designed in such a way
as to allow the user to minimize the effects of switching
transients on overall circuit operation. Of particular
interest is the separate bussing of the V. and V¢ lines
to the output drivers. The advantage provided by these
separate power pins, designated V., and Vg, is that
voltage sags and ground bumps seen on these pins are
not reflected into the other portions of the chip, particu-
larly the input structures. As a result, switching noise in

APPLICATION BLOCK SCHEMATIC

P = 0001

P = 0000

the supply has much less effect on input levels, provid-
ing the user with more noise margin than would other-
wise be available.

Of course V_; and V., must always be at the same DC
potential. Vo and V., must maich as well. Differences
between them due to AC effects are expected, but must
be minimized through the adequate use of bussing and
bypassing. All specifications and testing are done with
Ves = Vgeq £ 10MV RMS, V= Vo = 10mV RMS with
instantaneous peak differences not exceeding 50 mV.

32BIT 4P

INDEX
INDEX
TAG
VALID
SELECT
WRITE
READ
BUS ERR
HALT
Vee
Vee
Vss

Vss

Ao~ A
Ep E3
DQy- DA 4g

cbQg

wl

=|

Vee

Cy

—

Cy

BERR

HALT
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ORDERING INFORMATION

ORDERING TEMPERATURE
SPEED (ns) PART NUMBER PACKAGE REFERENCE NO. RANGE
20 MS8202-20C J68-1 0°C to + 70°C
22 MS8202-22JC 0°C to + 70°C
25 MS8202-25.C 0°C to + 70°C
PID040 204
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MS82C308

FEATURES

+ Supports 16 bit wide 80286 and 32 bit wide
80386 system cache data requirements
directly.

High speed access supports 16/20/25 MHz
80386 systems.

On-board x16 SRAM organized as 2 sets of
2K x 16.

» On-board address latches support pipelined
accesses with no external components.

Easliy supports 2-way and 4-way set associa-
tive cache subsystems.

+ Supports both pipelined and non-pipelined
cycles.
+ 16 bit bi-directional data path.

Built-in alternate address multiplexer allows
quick word selection during line replacement.

Interfaces directly with Intel 82385, Chips &
Technologies 82C307/82C327 and other
cache controllers.

Significantly reduces board real estate re-
quired for cache data storage.

Packaged in JEDEC standard 44 terminal
PLCC.

PIN CONFIGURATIONS
o - N om0 w v © I~

g0 FTZ3TTQg o

<« 000000000«

imimininininininininin

/65 4 32 1 4443424140
a7 (PIN1 |N9<:ATOH> 39 [ A4
Ao s 38 ] As
Y k) 37 As
A [ 10 36 [] A;
AA [ 11 MOSEL 357 Ag
voo [ 12 MS82C308 84 [ Voo
AAs [ 13 33 [] Ag
GI [ 14 32[] A
Go[d s 31 [] ALE
wi] e 30 [0 80
wo [} 17 29 [ Bt

18 19 20 21 22 23 24 25 26 27 28

L O N )

n ® o o QNOvmlm
§&erg ¢ ep
[¢] [¢]
8888588888

DQyy

2 X 2K x 16 Cache Data RAM

DESCRIPTION

The MOSEL 82C308 is a high performance CMOS static
RAM optimized for use as cache subsystem data buffers in
80386 and 80286 systems. The device has a full 16 bit
wide bi-directional data path, and is configured as 2 banks
of 2K x 16 memory. This configuration offers significant
design, density and power advantages over designs using
traditional RAM architectures in caches for these systems.

The MS82C308 is available with fast address access times
down to 35ns (max), and with very fast output enable times
(12ns max.), and supports 80386 systems up to 25 MHz.
The MS82C308 contains all the logic on-board to interface
directly with the Intel 82385, Chips & Technologies
82C307/82C327 and other cache controllers. Its’ on-board
address latches allow it to support both pipelined and non-
pipelined memory accesses. An additional on-board
alternate address multiplexer is provided to allow fast
selection or words during line replacement.

For a 32 bit 80386 system with a 16KB cache, only 2
devices are needed. For a 32 bit 80386 system with a full
32KB cache, only 4 MS82C308 devices are needed,
replacing the standard requirement of 16 4K x 4 SRAMS
and additional discrete logic. This offers a significant
reduction in board real estate, power, cost and capacitive
loading.

The MS82C308 is manufactured in MOSEL'’s high perform-
ance CMOS process and operates from a single 5V power
supply. All inputs and outputs are TTL compatible. The
device is supplied in a space saving JEDEC standard 44
terminal PLCC package.

SPEED SELECTION
80386 RECOMMENDED
SPEED MS82C308
16MHz 55
20MHz 45
25MHz -35

MOSEL Corporation 914 West Maude Avenue, Sunnyvale, CA 94086 U.S.A 408-733-4556
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PIN DESCRIPTIONS

A,- A,, Address Inputs

These 11 address inputs select one of the 2048 16-bit
words in each RAM bank.

AA - AA, Alternate Address Inputs

These 3 alternate address inputs are used to select
words within the same page. They are used in conjuc-
tion with AAS.

AAS Alternate Address Select

This pin is active high. When LOW, address inputs A -A,
will be input to the array; when HIGH, alternate address
inputs AA-AA, will be input to the array.

ALE Address Latch Enable

This active HIGH pin controls the internal transparent
latches on pins A-A,,. When ALE is HIGH the latch is
transparent and the inputs on the address pins are
applied to the memory array. On the falling edge of ALE
the current input states of pins A-A,; are latched and
remain applied to the memory array until ALE returns to
the active HIGH state.

GO Output Enable 0 Input
G1 Output Enable 1 Input

These output enables are active LOW. G, active will
enable data output from Bank 0, while G, will enable
data output from Bank 1. These two pins can not both
be active simultaneously. The DQ pins will be in the
high-impedance state when deselected.

S Chip Select Input

This pin is active low. The DQ pins will be in the high-
impedance state when deselected.

B0 Byte Enable 0 Input

B1 Byte Enable 1 Input

These pins are active LOW. During a write operation,
these pins select whether the upper or lower byte of the
addressed 16-bit word will be written.

FB Force Byte Enable Input

This pin is active LOW. If the FB pin is active during a
write operation, both the upper and low bytes of the
addressed 16-bit word will be written.

W0 Write Enable 0 Input
W1 Write Enable 1 Input

The chip is selected and either byte enable input or the
force byte enable input is active, bring a write enable pin
active will cause the data present on the DQ pins to be
written into the selected bank.

DQ,-DQ,, Data input/Output Ports

These 16 bidirectional ports are used to read data from
or write data into the RAM.

V.. Power Supply
GND Ground

FUNCTIONAL BLOCK DIAGRAM

T
BANK 1
'
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FUNCTIONAL DESCRIPTION

The MS82C308 is a high performance CMOS static
RAM intended for use as a data buffer in caches for
80386 or 80286 systems. A two byte wide data path is
provided for use in 16 and 32 bit systems. The array is
configured as two banks to allow a fast output enable to
be generated by a search of the cache directory concur-
rent with the data buffer access. It replaces four 4K x 4
or 2K x 8 chips and several TTL MSI and SSI chips with
a small footprint 44 pin PLCC. In addition, power, cost
and capacitive loading are significantly reduced.

Two chips are needed for a 32 bit 80386 system with a
16KB cache while a single chip can be used to imple-
ment and 8KB 80286 cache. The arrays could be
doubled to implement a 4-way set associative system if
desired.

For a 32 bit 80386 system with a full 32KB cache, four
MS82C308 chips would be needed. The cache depth
can be expanded as desired. For example, for a system
with a 64KB cache, 8 MS82C308’s are needed.

Address Latch

An on-board address latch is used to store the address
directly from the 80386 local address bus. Two different
modes of operations (pipelined cycle vs. non-pipelined
cycle) are possible in an 80386 based system. The
transparent address latch is enabled by the ALE pin. In
non-pipelined accesses, the address will change during
the ALE cycle. In pipelined accesses the address will
change before the rising edge of ALE.

The access time in non-pipelined cycles will be deter-
mined by address access time, while it will be measured
from the rising edge of ALE in pipe-lined cycles.

Alternate Address Multiplexer

A 3 bit multiplexer is provided to allow selection of words
within the same block of 2, 4 or 8 words. This is neces-
sary in cache systems when the line or sub-line (unit of
memory that is replaced) is greater than one word.

RAM Array

The RAM is logically configured as two banks of 2K
words of 2 bytes. Both banks are always accessed
simultaneously; the two output enables are used to
select which word is outputted to the data bus.

Output Enable Decode

Two G inputs are provided, one for each bank. GO will
gate the data from first bank and G1 will gate the data
from second bank. If either of the two write enable
signals are active, the output enable signals will be
overridden to prevent the 82C308 from driving the bus.
Two G’s (GO and G1) inputs can not be active at the
same time. Otherwise, undetermined results would
appear at the 16 data outputs.

Write Enable Decode

Two W inputs are provided, one for each bank. When
either of the write enables are asserted, the array
outputs are disabled to prevent driver conflicts. Individual
byte enables are provided that control the writes in either
or both of the two bytes of the 82C308. The FB input is
provided to allow forcing both byte write enables during
a move-in (fetch) operation. This eliminates the external
gating of write enable required in a store-in cache im-
plementation.

Array Expansion

A chip select input (S) is provided to allow for expansion
of the cache array in the vertical (more words) dimen-
sion. The access time from chip select is less than the
address to data time to allow for external decoding
circuitry.

Set Associativity

While the MS82C308 is intended to be used in a two-
way set associative cache implementation, it is very
simple to increase the size of the cache by increasing
the associativity to 4 or more ways by paralleling
MS82C308’s (2 for 4 way, 4 for 8 way, etc).
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TRUTH TABLE
INPUTS OUTPUTS FUNCTION
ALE |AAs|Go | G1 [ S | Bo | B1 | FB | W0 [ W1 | DQy-DQ; | DQg-DQ45

1 X X | X X|H| X X X X HI-Z HI-Z Deselected

2 X X H H L H H H H H HI-Z HI-Z Outputs Disabled

3 L X1 - -1 -1- - - - - - - Address Latch Enabled

4 H X ~ — - | - — = = = = - Address Latch Transparent

5 X H | - -1-1- = = - - - - Alternate Address Selected

6 H X L H|]L]|H H H H H Doyt Dout Read Current Address (Bank 0)

7 H X | H L L] H H H H H Dout Dout Read Current Address (Bank 1)

8 L L L HJ]L]|H H H H H Dout Dout Read Latched Address (Bank 0)

9 L L H L L|H H H H H Doyt Dout Read Latched Address (Bank 1)

10 | X H]L]|]H]L|H]H|H]|]HI]|]H Dout Dout Read Alternate Address (Bank 0)

11 | X H|H L L] H H H H H Dout Dout Read Alternate Address (Bank 1)

12 | H X | X O T H H L H Dy HI-Z Write to Lower Byte of Current
Address (Bank 0)

13 | H X X X L H L H L H HI-Z Dy Write to Upper Byte of Current
Address (Bank 0)

14 | H X | X XLt L H L H DN D Write to Both Bytes of Current
Address (Bank 0)

15 | H X | X X |L| X X L L H Dy D Write to Both Bytes of Current
Address (Bank 0)

16 | H X 1 X X | LtL H H H L D HI-Z Write to Lower Byte of Current
Address (Bank 1)

17 | H X X X L H L H H L HI-Z Dy Write to Upper Byte of Current
Address (Bank 1)

18 [ H X | X X|Lyf|tL L H H L Din Dy Write to Both Bytes of Current
Address (Bank 1)

19 | H X | X XL X X L H L Dy Dy Write to Both Bytes of Current
Address (Bank 1)

20 | L L | X X|L]L H H L H D HI-Z Write to Lower Byte of Latched
Address (Bank 0)

21 L L X X L H L H L H HI-Z D Write to Upper Byte of Latched
Address (Bank 0)

22 L L X X L L L H L H Din Din Write to Both Bytes of Latched
Address (Bank 0)

23 | L L | X X|L] X X L L H D D Write to Both Bytes of Latched
Address (Bank 0)

24 | X H | X X|JL]tL H H L H Din HI-Z Write to Lower Byte of Alternate
Address (Bank 0)

25 | X H | X X|L|H L H L H HI-Z Din Write to Upper Byte of Alternate
Address (Bank 0)

26 | X H | X X|{LyttL L H L H D D Write to Both Bytes of Alternate
Address (Bank 0)

27 | X H X XL X X L L H Dy D Write to Both Bytes of Alternate
Address (Bank 0)

28 | L L] X XlL}L H H H L D HI-Z Write to Lower Byte of Latched
Address (Bank 1)

29 | L L X X L| H L H H L HI-Z Din Write to Upper Byte of Latched
Address (Bank 1)

3 | L L | X X|L]L L H H L D DN Write to Both Bytes of Latched
Address (Bank 1)

31 L L X X L] X X L H L Din D Write to Both Bytes of Latched
Address (Bank 1)

32 | X H X X L L H H H L D HI-Z Write to Lower Byte of Alternate
Address (Bank 1)

33 | X H X X L H L H H L HI-Z DN Write to Upper Byte of Latched
Address (Bank 1)

34 | X H | X X |Lj|L L H H L D Din Write to Both Bytes of Alternate
Address (Bank 1)

35 | X H | X X 1L X X L H L D Din Write to Both Bytes of Alternate
Address (Bank 1)
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ABSOLUTE MAXIMUM RATINGS™ OPERATING RANGE
SYMBOL PARAMETER CONDITION | UNIT AMBIENT
Vigrw | Terminal Voltage with 0510470 | V RANGE TEMPERATURE Vee
Repect to GND Commercial 0°C to + 70°C 5V +5%

tBias Temperature Under Bias -10to +125 °C

tste Storage Temperature -60 to +150 °C
Py Power Dissipation 1.0 w

lout DC Output Current 20 mA

-

. Stresses greater than 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
reliability.

DC ELECTRICAL CHARACTERISTICS (over the commercial operating range)

PARAMETER
NAME PARAMETER TEST CONDITIONS MIN. TYP. W MAX. [UNITS
Vi Guaranteed Input Low 05 _ 0.8 v
oltage @)

Vi Guaranteed Input High Voltage® 2.0 - 6.0 v
L Input Leakage Current Vee = Max, V y= 0Vto Vg _ _ > LA
lou Output Leakage Current Vee = Max, GO = Vi, G1 =V iy, V )y =0V toVee - — 10 PA

VoL Output Low Voltage Ve = Min, I, = 8mA _ _ 0.4 v

Vou Output High Voltage Vge = Min, loy = — 4mA 24 _ _ v
lee Operating Power Supply Current | Ve =Max, G0 =V or Gl =V §=V; - _ 150 mA

lo =0mA, F = FMAX“)
NOTES:

1. Typical characteristics are at V. = 5.0V, t, = 25°C.
2. These are absolute values with respect to device ground and all overshoots due to system or tester noise are included.
3.V, any, = —3.0 for pulse width < 20ns.

MAX / tRc

CAPACITANCE®™ (T, = 25°C, f = 1.0MHz)

SYMBOL PARAMETER CONDITION | MAX. | UNIT
Ci Input Capacitance Vin=0V 6 pF
Coa Input/Output Vpg =0V 8 pF
Capacitance

1. This parameter is guaranteed and not tested.
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AC TEST CONDITIONS KEY TO SWITCHING WAVEFORMS
Input Pulse Levels 0V to 3.0V WAVEFORM INPUTS oUTPUTS
Input Rise and Fall Times 5ns
Input and Output 1.5V hsA%ES;D?(E gT"éIA[B)\El
Timing Reference Level
MAY CHANGE ~ WILL BE
“ FROMHTOL CHANGING
AC TEST LOADS AND WAVEFORMS FROMHTOL
_ﬂ MAY CHANGE ~ WILL BE
R1480Q R1480Q FROMLTOH CHANGING
5V OV 5V O————————— M FROM L TOH
OUTPUT 1 OUTPUT 1
) J DONT CARE:  CHANGING:
80pF e 5pF 3P XXX ANYCHANGE  STATE
INCLUDING INCLUDING PERMITTED  UNKNOWN
= JGAND = = JGAND =
SCOPE SCOPE CENTER
. 4 G
Figure 1a Figure 1b "OFF" STATE
Equivalent to: THEVENIN EQUIVALENT
167Q
OUTPUT O————AM————0 1.73V
ALL INPUT PULSES
3.0V = 90%
GND 10% 10
5ns 5ns
Figure 2
AC ELECTRICAL CHARACTERISTICS (over the operating range)
READ CYCLE
JEDEC MS82C308-35 MS82C308-45 MS82C308-55
PARAMETER [PARAMETER
NAME NAME PARAMETER MIN. TYP. MAX.|MIN. TYP. MAX.|{MIN. TYP. MAX. [UNITS
tAvAX the Read Cycle Time 35 - 45 = 55 - ns
tavav taa Address Access Time 35 45 55 | ns
tsiav tacs Chip Select Access Time 25 35 45 | ns
taLav toe Output Enable to Output Valid 12 15 18 | ns
taLax tolz Output Enable to Output Low Z 2 10 2 15 2 20 | ns
tgHaz toHz Output Disable to Output in High Z 2 15 2 15 2 15 | ns
tsiax teiz Chip Select to Output in Low Z 2 10 2 15 2 20 | ns
tshaz tonz Chip Deselect to Output in High Z 0 20 0 20 0 20 | ns
taxax toH Output Hold from Address Change 5 - 5 - 5 - ns
tepwH ALE Width High 10 - 12 - 15 - ns
topwi ALE Width Low 10 - 12 - 15 - ns
tas Address Latch Setup Time 3 - 3 - 3 - ns
tan Address Latch Hold Time 5 - 5 - 5 - ns
tAALE Access Time from ALE - 45 - 55 - 55 | ns
tsaa AAS to Alternate Address Setup Time 3 - 3 - 3 - ns
tanA Access Time from AAS or Alternate Address | — 35 - 35 - 35 | ns
toHaa Output Hold from AA, AAS Change 3 - 3 - 3 - ns
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SWITCHING WAVEFORMS (READ CYCLE)
READ CYCLE 112349

ADDRESS ACCESS TIME - NON-PIPELINE

oon. KXXKXXRX XEXXXXKK

- XRRRRRRX XK
t —| ton

READ CYCLE 20134
ALTERNATE ADDRESS ACCESS

ALE _/_\——/_\_/__—\_
ADDR )(

AAS \
[ lsan [ taaa —*

wor XX X

taan —>| —| “~ tonaa — toHAA
DQ

READ CYCLE 3(:38
OUTPUT ENABLE ACCESS

[o]]
I
N

N\ 7

e tog—

o X
- [~ toz® — toz
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SWITCHING WAVEFORMS (READ CYCLE)
READ CYCLE 40148
CHIP SELECT ACCESS

§ \ /

- etoz™

= XXXRX

tacs | —>ltopz(?

READ CYCLE 5
PIPELINED

ALE
ADDR )( ADDRESS 1 % ADDRESS 2 X
= [+~toz™ —| topz( [+
G _\4———105—> I
N

S = —tez™

—tacs —>

DQ

[ taa—

NOTES:

1. WO, W1 and FB are high during all read cycles.

2. ALE must be high during non-pipelined cycles.

3. Device is continuously selected: S =V,

4. Output is continuously enabled: either GO = V, or G1 =V, (but not both).

5. AAS may not change during cycle.

6. Address must be valid sufficiently before G or S transition low to ensure address access specification not violated.

7. Transition is measured + 500 mV from steady state with C_= 5pF as shown in Figure 1b on page 6. This parameter is
guaranteed and not 100% tested.
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AC ELECTRICAL CHARACTERISTICS (over the operating range)

WRITE CYCLE
JEDEC MS82C308-35 MS82C308-45 MS82C308-55
PARAMETER |PARAMETER
NAME NAME PARAMETER MIN. TYP. MAX.|MIN. TYP. MAX.|MIN. TYP. MAX. [UNITS
tavax twe Write Cycle Time 35 ~ 45 - 55 - ns
tWLWH twp Write Pulse Width 20 —- 20 - 25 - ns
twiaz twhz Write to Output in High Z 2 15 2 15 2 15 ns
twHaL twiz Write to Output in Low Z 2 15 2 15 2 15 | ns
tovwH tps Data Setup Time 8 - 10 - 10 - ns
twHDX ton Data Hold from Write Time 3 - 5 - 5 - ns
tas Address Latch Setup Time 3 - 3 - 3 - ns
tan Address Latch Hold Time 5 - 5 - 5 - ns
tavwi twas Address to Write Setup Time 3 - 5 - 5 - ns
tsaa AAS to Alternate Address Setup Time 3 ~ 3 - 3 - ns
twaas Alt Address Setup Time 6 ~ 6 - 6 - ns
twaaH Alt Address Hold Time 2 -~ 2 - 2 - ns
taw Byte Enable to Write Pulse Setup 0 —- 0 - 0 - ns
trw Force Byte Enable to Write Pulse Setup 0 - 0 - 0 - ns
taw Address Valid to End of Wtrite 30 - | 35 - | 40 - | ns
tsLwH tsw Chip Select to Wirite Pulse End 20 ~ 25 - 30 = ns
twHAX twr Write Recovery Time 2 -~ 2 - 2 - ns
SWITCHING WAVEFORMS (WRITE CYCLE)
WRITE CYCLE 1™
twe L
fe—tas —>|
ALE
twas—| e—tap— —» -~ twr®
ADDR )(
_ tgwor YFBWA;‘\ -~
B/FB taw 4
/
— | t
sw
S ®) Y/
/
_ typ®@
w
X 7
[‘/:tDS N L
DATA IN
v—>‘\|<7 twhz 47 :‘ |</— twiz
DATA OUT
° / \
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SWITCHING WAVEFORMS (WRITE CYCLE)

WRITE CYCLE 2™
twe |
—>tag|e— g
ALE
*—twas
ADDR X
—  |tsan

ws LLLLLLLA NNANNAY

t«—twaas —» [« twaan®
AA

tew |

traw

N

=l
%

) ——
S
5 vy
(8)
/__._._

Etos (2)’ < tp®
DATA IN
’\_...._

typz 47—  twiz67)

DATA OUT

NOTES:

1. W must be high during address transitions. o _ _

2. The internal write time of the memory is defined by the overlap of B or FB low, S low and W low. All signals must be active
to initiate a write and any one signal can terminate a write by going inactive. The data input setup and hold timing should be
referenced to the second transition edge of the signal that terminates the write.

- m OF 1., IS measured from the earlier of B or FB, or S or W going high at the end of write cycle.

. During this period, DQ pins are in the output state so that the input signals of opposite phase to the outputs must not be applied

. If the S low transition occurs simultaneously with the W low transitions or after the W transition, outputs remain in a high

impedance state.

D, is the same phase of write data of this write cycle.

Transition is measured + 500 mV from steady state with C,_ = 5pF as shown in Figure 1b on page 6. This parameter is

guaranteed and not 100% tested.

b w

~o

PID004B 304



MS82C308

ORDERING INFORMATION

TEMPERATURE
SPEED (ns) ORDERING PART NUMBER (1) PACKAGE REFERENCE NO. RANGE
35 MS82C308-35JC Ja4-1 0°C to +70°C
45 MS82C308-45JC 0°C t0 +70°C
55 MS82C308-55JC 0°C to +70°C
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Cache Chipset for 80386 Systems with
Write-Thru Cache

FEATURES
« Highly integrated VLSI components offer complete * Quad fetch mode uses 16 byte subblocks for
cache solution improved hit rate
- MS82C331 Cache Controller - Demand word fetch first strategy reduces miss
- MS82C332 Expansion Tag RAM penalty
- MS82C333 Quad Data RAM - Line abort capability eliminates penalty for back-

to-back misses

.

Tightly coupled 80386 interface
- Caches full 4GB memory space Write-thru replacement strategy with control for
- Full speed support for 80386 non-pipelined write buffer
operations - LRU cache line replacement
- Allows buffered or non-buffered I/O writes

.

Performance match for 20, 25 and 33 MHz proc-
essors
- Future migration to 40 and 50 MHz

Flexible on-chip support for 4 non-cachable regions

» On-chip Gate A20 support

Supports 32, 64, 128 or 256 Kbyte caches

- Controller integrates 64Kbyte tag directory on- On-chip decoding for 80387 and Weitek 3167 co-
board processors

- For larger caches each expansion tag ram
offers additional 64 KB true vertical cache ex-
pansion for highest hit rates

Asynchronous snoop bus ensures cache coherency

Direct interface to standard SRAMSs or unique
Direct mapped, 2-way and 4-way set associative MOSEL Quad Data RAM.

cache mapping options supported - Quad Data RAM offers maximum performance
by allowing cache hits and memory fetches to be
done in parallel

.

The MOSEL MS82C330 Chip Set is the industry’s first complete solution for high performance 80386 sys-
tems with write-thru cache. This solution allows the processor to run at full speed by providing virtually 0
wait state memory accesses at only a small additional cost. The MS82C331 cache controller incorporates
enhanced capabilities such as multiple cache associativity options, quad fetch with demand word fetch
priority, main memory burst fill and line abort capability to ensure high hit rates and optimum performance.
Highly integrated designs incorporate support for non-cachable regions, co-processors and other functions
into the chipset, requiring a minimum of external logic and offering significant reductions in system chip
count and board space requirements.

MOSEL’s advanced memory technology and expertise has allowed the development of an innovative high
speed data path offering significantly improved performance and higher integration. The proprietary dual-
access architecture of the MS82C333 Quad DataRAM allows for processor memory accesses and main
memory fetches to occur in parallel, offering major improvements in hit rates and processor performance.
Addition of the (optional) MS82C332 Expansion Tag RAM allows true vertical cache expansion up to 256 KB
for highest performance without increased miss penalty as with other controllers.

This unique scalable architecture offers maximum performance at every density, while allowing the system
designer flexibility to select optimum tradeoffs of cost and performance. It also allows for product families
and significant product differentiation - no cookie-cutter systems here!

MOSEL Corporation 914 West Maude Avenue, Sunnyvale, CA 94086 U.S.A  408-733-4556
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Cache Benefits

As microprocessor speeds continue to increase, these
powerful CPUs are hampered by slow access times of main-
memory built from inexpensive DRAMs. The addition of a
cache subsystem dramatically improves overall system per-
formance by reducing processor wait states and system bus
accesses.

Cache Considerations

The two most important factors which influence system per-
formance are cache hit rate and cache management policies.
Hit rate is a function of cache size, cache organization, line
size, and sub-block size, as well as external factors relating to
software design. Cache management policies include such
considerations as memory mapping, memory write mecha-
nism, cache miss handling, line replacement and cache
coherency.

The MS82C330 Cache Chipset optimizes the tradeoffs be-

tween these factors for an 80386 system with write-thru cache.

Its’ enhanced capabilities and innovative features offer
superior performance, design flexibility and integration to the
designer while being extremely economical and easy to use.

MS82C331 Cache Controller and MS82C332
Expansion Tag RAM

The MS82C331 is a sophisticated second generation cache
controller for designers wanting a write-thru cache. It supports
direct-mapped, 2-way and 4-way set-associative cache
mapping and provides all management logic for a high-
performance cache. The 82C331 integrates 64 KB tag
directory with 2 K entries on-chip. Addition of the MS82C332
Expansion Tag RAM allows true vertical cache expansion up
to 256 KB for highest performance without increased miss
penalty as with other controllers.

In order to increase hit rate, the 82C331 normally operates in
quad fetch mode. In this mode each cache miss results in the
requested word and the three adjacent words being loaded
into the cache. Unlike other controllers, demand word fetch
priority ensures that the necessary data is returned to the
processor first to minimize processor wait states. Additionally,
line abort capability allows quad fetch to be terminated. These
features significantly improve the hit rate while virtually
eliminating additional miss penalties.

The MS82C331 uses a write-thru memory write scheme. In
this method main memory is updated for every processor write
cycle. Additional performance is gained by allowing for
“buffered” write which enables the processor to continue
executing while the main memory write is being performed.
Bus snooping is used to maintain cache coherency.

Non-cachable memory is supported with four general purpose
non-cachable regions on-chip. These eliminate the need for
fast external logic. Two of these regions may be specified as
non-writable to support ROM or BIOS caching. Additional
support is included for the 80387 and Weitek 3167 co-
processors.

MS82C333 Quad DataRAM

While the 82C331 and 82C332 provide excellent performance
when used with standard SRAMs, the use of the 82C333
Quad DataRAM offers a dramatic performance improvement.
The advanced dual-port architecture of the Quad DataRAM
isolates the processor and system data buses. Since the
cache will typically be operating at hit rates >95%, this allows
main memory operations to proceed simultaneously with
processor cache accesses.

This innovative approach offers a quantum leap improvement
in data path architecture, removing a major bottleneck to
increased performance.

SYSTEM BLOCK DIAGRAM

PROCESSOR
ADDRESS
BUS

80386

82C333

{ Quad Data RAM
PROCESSOR
CACHE
PROCESSOR | DATABUS CONTROL
CONTROL BUS
BUS l
82C332 82C331
Expansion Cache
Tag RAM Controller
Buffers
Buffers
SYSTEM | sysTEm
SYSTEM CONTROL | ~DATA
ADDRESS i Us
BUS
< SYSTEM BUS >
SYSTEM
PERIPHERALS
MAIN
MEMORY
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Product Brief

MOSEL

MS82C340

Cache Chipset for 80386 Systems with

FEATURES

Highly integrated VLSI components offer complete cache
solution

- MS82C341 Cache Controller

- MS82C342 Expansion Tag RAM

- MS82C343 Quad Data RAM

Write-back cache update strategy

- 0 wait-state write hit and miss cycles

- Improves system bus utilization

- Speeds up DMA operations

- Maintains cache coherency in multi-processor systems
- LRU cache line replacement

Tightly coupled 80386 interface
- Caches full 4GB memory space
- Full speed support for 80386 non-pipelined operations

Performance match for 20, 25 and 33 MHz processors.

Write-Back Cache

Direct mapped, 2-way and 4-way set associative cache
mapping options supported

Quad fetch mode uses 16 byte sub-blocks for improved

hit rate

- Demand word fetch first strategy reduces miss
penalty

- Line abort capability eliminates penalty for back-to-
back misses and system bus access

Flexible on-chip support for 4 non-cachable regions
On-chip Gate A20 support

On-chip decoding for 80387 and Weitek 3167 co-proc-
essors

Bus snooping ensures cache coherency

- Future migration to 40 and 50 MHz
«  Direct interface to standard SRAMs or unique Mosel

*  Supports 32, 64, 128 or 256 Kbyte caches Quad DataRAM

- Controller integrates 64 Kbyte tag directory on-board - Quad DataRAM offers maximum performance by

- For larger caches each ExpansionTag RAM offers allowing cache hits and memory fetches to be done
additional 64 KB true vertical cache expansion for highest in parallel
hit rates - Quad DataRAM allows write-back line replacement

cycles to be hidden from processor, providing 8x
performance improvement over alternative imple-
mentations.

The MOSEL MS82C340 Chip Set is the industry’s first complete solution for high performance 80386 sys-
tems with write-back cache. This solution allows the processor to run at full speed by providing virtually 0
wait state memory accesses at only a small additional cost. The MS82C341 cache controller incorporates
enhanced capabilities such as multiple cache associativity options, quad fetch with demand word fetch
priority, main memory burst fill, and line abort capability to ensure high hit rates and optimum performance.
It uses a write-back cache update strategy, which improves system bus utilization, speeds up DMA opera-
tions, and assures cache coherency without performance degradation in high-performance multiprocessor
systems. Highly integrated designs incorporate support for non-cachable regions, co-processors and other
functions into the chipset, requiring a minimum of external logic and offering significant reductions in
system cost, chip count, and board space requirements.

Mosel’s advanced memory technology and expertise has allowed the development of an innovative high
speed data path offering significantly improved performance and higher integration. The proprietary dual-
access architecture of the MS82C343 Quad DataRAM allows for processor accesses and main memory ac-
cesses to occur in parallel, offering major improvements in hit rates and processor performance. Addition
of the (optional) MS82C342 Expansion Tag RAM allows true vertical cache expansion up to 256 KB for
highest performance without increased miss penalty as with other controllers.

This unique scalable architecture offers the highest performance at every density, while allowing the sys-
tem designer flexibility to select optimum tradeoffs of cost and performance. It also allows for product
families and significant product differentiation. The MS82C340 cache chipset offers maximum performance
with a minimum of cost and board space.

MOSEL Corporation 914 West Maude Avenue, Sunnyvale, CA 94086 U.S.A 408-733-4556
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Cache Benefits

As microprocessor speeds continue to increase, these
powerful CPUs are hampered by slow access times of
main-memory built from inexpensive DRAMs. The
addition of a cache subsystem dramatically improves
overall system performance by reducing processor wait
states and system bus accesses.

Cache Considerations

The two most important factors which influence system
performance are cache hit rate and cache management
policies. Hit rate is a function of cache size, cache
organization, line size, and sub-block size, as well as
external factors relating to software design. Cache
management policies include such considerations as
memory mapping, memory write mechanism, cache miss
handling, line replacement, cache coherency and non-
cachable memory.

In a write-thru cache, every write operation from the
processor is treated as a miss and written to main
memory. This provides a simple mechanism for maintain-
ing cache coherency, but sacrifices performance (since
writes to main memory take more cycles) and bus
bandwidth (since the system bus is occupied with
processor writes). In contrast, a write-back cache
reduces system bus traffic by writing to main memory only
when a cache line which has been modified by the CPU is
about to be replaced by new data from main memory.
This drastically reduces the frequency of main memory
write accesses, and frees up system bus bandwidth for
DMA operations and other system accesses.

The MS82C340 Cache Chipset optimizes the tradeoffs
between these factors for an 80386 system with write-
back cache. Its’ enhanced capabilities and innovative
features offer superior performance, design flexibility and
integration to the designer while being economical and
easy to use.

MS82C341 Cache Controller and MS82C342 Expan-
sion Tag RAM

The MS82C341 is a sophisticated second generation
write-back cache controller. It supports direct-mapped, 2-
way and 4-way set-associative cache mapping and
provides all management logic for a high-performance
cache. The MS82C341 integrates 64KB tag directory
with 2K entries on-chip. Addition of the MS82C342
Expansion Tag RAM allows true vertical cache expansion
up to 256 KB for highest performance without increased
miss penalty as with other controllers.

In order to increase hit rate, the MS82C341 normally
operates in quad fetch mode. In this mode each cache
miss results in the requested word and the three adjacent
words being loaded into the cache. Unlike other control-
lers, demand word fetch priority ensures that the re-
quested data is returned to the processor immediately.
Additionally, line abort capability allows the quad fetch to
be terminated on a subsequent miss to immediately fetch

the newly requested data. These features significantly improve
the hit rate while virtually eliminating additional miss penalties.

The MS82C341 uses a write-back memory write strategy with
an 8 line block size. Bus snooping is included to maintain
cache coherency. Non-cachable memory is supported with four
general purpose non-cachable regions on-chip. These elimi-
nate the need for fast external logic. Two of these regions may
be specified as non-writable to support ROM or BIOS caching.
Additional support is included for the 80387 and Weitek 3167
CO-processors.

MS82C343 Quad DataRAM

While the MS82C341 and MS82C342 provide excellent
performance when used with standard SRAMs, the use of the
MS82C343 Quad DataRAM offers a dramatic performance
improvement. The advanced dual-access architecture of the
Quad DataRAM isolates the processor and system data buses.
Since the cache will typically be operating at hit rates >95%,
this allows main memory operations to proceed simultaneously
with processor cache accesses. Write-back line replacement
cycles are hidden from the processor, providing up to an 8X
performance improvement in miss processing over other cache
implementations. This innovative approach offers a quantum
leap improvement in data path architecture, removing a major
bottleneck to increased performance.

SYSTEM BLOCK DIAGRAM

PROCESSOR
80386 ADDRESS
o0s 820343
Quad Data RAM
PR!)CESSOR T SLara
CACHE DATA
PROCESSOR | DATABUS CONTROL BUS
CONTROL BUS
BUS ‘
82C342 82C341
Expansion Cache
Tag RAM Controller
SYSTEM SYSTEM
ADDRESS CONTROL
BUS BUS
< SYSTEM BUS >
—
SYSTEM
PERIPHERALS
MAIN
MEMORY
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Product Brief

MOSEL

MS82C440

Cache Chipset for 80486 Systems

FEATURES

Highly integrated VLS| components offer complete solution
for secondary cache for 80486 systems

- MS82C441 Cache Controller

- MS82C442 Expansion Tag RAM

- MS82C443 Burst RAM

Supports 32, 64, 128 , 256 Kbyte and larger caches

- Controller integrates 64 Kbyte tag directory on-board

- For larger caches each Expansion Tag RAM offers
additional 64 KB true vertical cache expansion for

highest hit rates without extending line size

*  Supports true 80486 burst reads with 0 wait states . -

«  Direct mapped, 2-way and 4-way set associative cache
«  Write-back cache update strategy with 16 byte sub-blocks mapping options supported
- 0 wait-state read hits, write hits and write misses
- Improves system bus utilization
- Speeds up DMA operations
- Maintains cache coherency in multi-processor systems
- LRU cache line replacement

*  Flexible on-chip support for 4 non-cachable regions.
Full support for KEN#.

*  On-chip Gate A20 support

+  Supports burst reads and writes between cache and main * Supports Weitek 4167 co-processor

memory

- Allows both sequential and 80486 burst sequence
memory requests

- With Burst RAM allows use of standard cost-effective 32
bit main memory organization (No bank interleaving
required). Automatically handles resequencing of data
back to 80486

«  Bus snooping ensures cache coherency.

«  Direct interface to standard SRAMs or unique Mosel
Burst RAMs
- Burst RAMs offer maximum performance by allowing
cache hits and memory accesses to be done in
parallel
x9 width of Burst RAM allows use of parity functions
offered by 80486
Burst RAMs allow write-back line replacement cycles
to be hidden from processor, providing up to 8x
performance improvement over alternative
implementations.

«  Tightly coupled 80486 interface
- Caches full 4GB memory space
- Cache invalidation cycles supported back to the 80486

«  Performance match for 25 and 33 MHz processors.
- Future migration to 40 and 50 MHz

The MOSEL MS82C440 Chip Set is the industry’s first complete solution for high performance 80486 sys-
tems. This solution allows the processor to run at full speed by providing virtually 0 wait state memory
accesses at only a small additional cost. The MS82C441 cache controller incorporates enhanced capabili-
ties such as full support for 80486 burst reads, multiple cache associativity options and burst reads and
writes between cache and main memory. It uses a write-back cache update strategy, which improves
system bus utilization, speeds up DMA operations, and assures cache coherency without performance
degradation in high-performance systems. Highly integrated designs incorporate support for non-cachable
regions, co-processors and other functions into the chipset, requiring a minimum of external logic and
offering significant reductions in system cost, chip count and board space requirements.

Mosel’s advanced memory technology and expertise has allowed the development of an innovative high
speed data path offering significantly improved performance and higher integration. The proprietary dual-
access architecture of the MS82C443 Burst RAM allows for processor accesses and main memory accesses
to occur in parallel, offering major improvements in system performance. Addition of the (optional)
MS82C442 Expansion Tag RAM allows true vertical cache expansion to 256 KB and beyond for highest
performance without increased miss penalty or lengthy line replacement cycle times.

This unique scalable architecture offers the highest performance at every density, while allowing the sys-
tem designer flexibility to select optimum tradeoffs of cost and performance. It also allows for product
families and significant product differentiation. The MOSEL MS82C440 cache chipset offers maximum per-
formance with a minimum of cost and board space.
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MS82C440

Cache Benefits

As microprocessor speeds continue to increase, these
powerful CPUs are hampered by slow access times of
main-memory built from inexpensive DRAMs. The
addition of a cache subsystem dramatically improves
overall system performance by reducing processor wait
states and system bus accesses.

Cache Considerations

The two most important factors which influence system
performance are cache hit rate and cache management
policies. Hit rate is a function of cache size, cache
organization, line size, and sub-block size, as well as
external factors relating to software design. Cache
management policies include such considerations as
memory mapping, memory write mechanism, cache miss
handling, line replacement, cache coherency and non-
cachable memory.

In a write-thru cache, every write operation from the
processor is treated as a miss and written to main
memory. This provides a simple mechanism for maintain-
ing cache coherency, but sacrifices performance (since
writes to main memory take more cycles) and bus
bandwidth (since the system bus is occupied with
processor writes). In contrast, a write-back cache
reduces system bus traffic by writing to main memory only
when a cache line which has been modified by the CPU is
about to be replaced by new data from main memory.
This drastically reduces the frequency of main memory
write accesses, and frees up system bus bandwidth for
DMA operations and other system accesses.

The MS82C440 Cache Chipset optimizes the tradeoffs
between these factors for an 80486 system. Its’ enhanced
capabilities and innovative features offer superior
performance, design flexibility and integration to the
designer while being economical and easy to use

MS82C441 Cache Controller and MS82C442 Expan-
sion Tag RAM

The MS82C441 is a sophisticated second generation
write-back cache controller for use with the Intel 80486
microprocessor. It supports direct-mapped, 2-way and 4-
way set-associative cache mapping and provides all
management logic for a high-performance cache. The
MS82C441 integrates 64KB tag directory with 2K entries
on-chip. Addition of the MS82C442 Expansion Tag RAM
allows true vertical cache expansion up to 256 KB and
beyond for highest performance without increased miss
penalty or extending cache line length (which can
severely impact performance).

Full support for the 80486 is provided by the MS82C441
cache controller, including 0 wait state burst reads and
non-cachable regions through KEN#. It also supports
burst reads and writes between cache and main memory,

and can handle both sequential and 80486 burst sequence
memory organizations.

The MS82C441 uses a write-back memory write strategy with
an 8 line sub-block size. Bus snooping is included to maintain
cache coherency. Non-cachable memory is supported with four
general purpose non-cachable regions on-chip. These elimi-
nate the need for fast external logic. Two of these regions may
be specified as non-writable to support ROM or BIOS caching.
Additional support is included for the Weitek 4167 co-processor.

MS82C443 Burst RAM

While the MS82C441 and MS82C442 provide excellent
performance when used with standard SRAMs, the use of the
MS82C443 Burst RAM offers an additional dramatic perform-
ance improvement. The advanced dual-access architecture of
the Burst RAM isolates the processor and system data buses.
Since the cache will typically be operating at hit rates >96%,
this allows main memory operations to proceed simultaneously
with processor cache accesses. Write-back line replacement
cycles are hidden from the processor, providing up to an 8X
performance improvement in miss processing over other imple-
mentations. This innovative approach offers a quantum leap
improvement in data path architecture, removing a major
bottleneck to increased performance.

The MS82C443 Burst RAM also allows the use of standard,
cost-effective 32 bit main memory designs. In conjunction with
the MS82C441 cache controller, standard sequential DRAM
access modes can be used, and the data will automatically be
resequenced into the proper order for the 80486. This unique
capability eliminates the need to develop complex and expen-
sive memory architectures such as 64 bit memory buses or
bank interleaved memory, while providing maximum perform-
ance.

SYSTEM BLOCK DIAGRAM

PROCESSOR

80366
ADDRESS 820443
| BurstRAM
PROCESSOR S
CACHE DATA
PROCESSOR | DATABUS CONTROL BUS
CONTROL BUS
BUS ]
82C442 82C441
Expansion Cache
Tag RAM Controller
SYSTEM SYSTEM
ADDRESS CONTROL
BUS
< SYSTEM BUS >

SYSTEM
PERIPHERALS

MAIN
MEMORY
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APPLICATION NOTE AN-1

Using the MOSEL MS82C308 Cache Data RAM
with the Intel 82385 Cache Controller

High speed 80386 systems place severe demands
on memory designers to develop economical
methods to maintain processor throughput without
incurring enormous costs. One proven, effective
solution is to use a relatively small high speed
SRAM cache in addition to the large DRAM main
memory to achieve high average memory band-
width with only small additional cost. Memory
systems incorporating a cache can eliminate wait
states for well over 90% of all memory accesses at
only a small fraction of the cost of a complete high
speed memory system.

The Intel 82385 is an integrated cache controller
which provides all of the control signals needed to
add a high speed cache to an 80386 system. It
supports direct-mapped and 2-way set associative
caches of up to 32KB. When used in conjuction
with the Mosel MS82C308 Cache Data Ram, a
complete 32KB 2-way set associative cache can
be implemented with only 5 chips. Earlier methods
required from 18-28 chips to perform the same
function. The result is a dramatic reduction in
design complexity and board space, as well as a
significant cost savings.

The Mosel MS82C308 Cache Data Ram is a high
speed SRAM device optimized for cache applica-
tions. Each device is organized as 2 sets on-chip,
with each set being 2K x 16. In addition, the
address latches, data transceivers and control
functions are all integrated onto the device. Ver-
sions are currently available to support up to 25
MHz 80386 systems, with even faster versions
under development.

BUILDING A 32KB CACHE

Interfacing with MS82C308 with the Intel 82385
cache controller for a 32KB cache is an easy task.
Figure 1 shows the connection diagram for a 32KB
2-way set associative cache. Address inputs AO-
A10 on the 4 cache data rams are connected in
parallel to addresses A2-A12 of the 80386 local
address bus. The data input/output pins of the 4
data rams are then connected to DQ0-DQ31 of the
80386 local data bus.

(InFigure 1, devices A and C provide the high order bits
of set 0 and 1, respectively). The 4 chip select outputs
from the 82385 are connected to the byte enables on
the data rams. The output enables and write enables
for sets 0 and 1 from the 82385 (COEA#, COEB#,
CWEA#, CWEBH#) are then connected to the appropri-
ate enable pin on each of the 4 datarams. The CALEN
output from the 82385 is connected to the ALE pin on
each data ram. Finally, the force byte enable (FB) on
each device should tied HIGH, and the alternate ad-
dress select pin (AAS) on each data ram should be tied
LOW. (These enhanced functions are not supported by
the 82385).

The last step needed is to decode between the upper
and lower segments of the cache memory. For this,
address A13 is brought out from the 80386 and is
latched (using a 74F373 or similar latch). The output of
the latch is used to drive the chip select (S) pins of the
data rams. One set of data rams (in this case devices
Aand B) are designated as the lower segment and their
chip selects are driven directly by the latched output;
the other set (devices C and D) are the upper segment
and their chip selects are driven by the invert of the
latched output.

BUILDING A 16KB CACHE

There may be occasions when the designer chooses to
implement a smaller cache for the system. Reasons for
this may include such factors as system cost or board
space considerations. Figure 2 shows how a 16KB 2-
way set associative cache can be implemented with
just 2 Mosel MS82C308 Cache Data Rams and the
Intel 82385 cache controller. With the exception of the
select circuit, all of the connections are the same as for
the 32KB cache. The primary difference is that since
there is only one memory segment, the data rams are
continuously enabled. Therefore the chip select (S)
pins on the data rams should be tied LOW.

MOSEL Corporation 914 West Maude Avenue, Sunnyvale, CA 94086 U.S.A 408-733-4556
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PACKAGE DIAGRAMS
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[~ NO. 1 PIN IDENTIFIER
045 X 54 IDP
SHARP SPOT POLISH
HAAAAAAAAAAARA i
™ t 075
L D
PSRN ;7T g
) :
\_’_, < T, g
H H H H H H H H H H H H H R.030% -002x MAX .020 DP
SHARP 727 + 001 3 g R10 7 ‘:‘;:0“
(4 PLACES) \: et < (:}‘ - g (4PLCS) "/“ (2 PLACES)
/ (2 PLACES) e 3 8 P 2
1 S = : |
102 — = L l
m_/ !’ "/* Z;;G/;CES) T ﬂ[/&\‘ o “@ 2125) T
293X MAXSDP | 050 TYP-»| = | |~ 016 TYP 107410 34441 36
727 + .001

NOTE:

1. MATTE SURFACE: TOP AND BOTTOM SURFACE ONLY VDI 21,
2. LEADS ARE COPPER ALLOY EITHER TIN PLATED OR SOLDER COATED.
3. ALL TOLERANCES ARE +2 UNLESS OTHERWISE SPECIFIED.
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PACKAGE DIAGRAMS

§28-3 28 pin Small Outline Package - 330 mil

28-0154.004 P-.050 TYP.
- |- -—I [0 005 @)
15

ARARRARARRARE =
o ‘
@HHHHHHHHHHHHH 957
.709 +.008 _»l L_ 006+.002
S28-4 28 pin Small Outline Package - 330 mil

ARAAAAAAAAAAR
)23 27 26 25 24 23 22 2120 19 18 17 16 15 o.aa‘Tzo.w“

0.456 £ 0.008

1. 2 3 45 6 7 8 9 1011121314

*HIEIUIJULIUULIUUULIUM_L

0.16 + 0.002
7° (4X)
e
}7/\ 0.704 + 0.004 i
j_ 0.098 + 0.006
i T+
0.050 TYP 0.008 £ 0.002
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.094 £ .002

f—

040

5° MAX.

0.015 + 0.005 X 45°
-

+
wee Z Pl
0.030+0.006

5° MAX.

+0.002
0.010 5 000
X

T

B

.087 +.008

o
3
e
g




PACKAGE DIAGRAMS

$28-5 28 pin Small Outline Gull Wing

AAAHAHAAAARAAA
0(0) MIN
(STAND OFF)
339 +.008 465 +.012 402 £ .012
(8.600.20) (11,80 £ 0.30) (10.20 £ 0.30)
O=— moex 031+ 008
(0.80 £ 0.20)
LEELEELEEEELE: [
T 006 + .002
(0.15 £ 0.05)
e 880 *330 (17.75 23 ) —— 110 28)
MAX
"
O \ b _006:.006
Iml ¥ (2452015  008(02) o
N ' ‘ 1050 (1.27) ..I LM o
e (045£0.10) -024 (0.6) .008 (0.18)
MAX
027 (0.68)
MAX
S§32-1 32 pin Plastic Small Outline Package

RAAAOHARAAAAAR

0(0) MIN
(STAND OFF)
.339 +.008

465 + .012
(8.60 £ 0.20)

(11.80 £ 0.30)

402 £ 012

O - oo 2 l—*«s;;:;sg )
L_F HHHHHHHEHHHHHE KA

== | ¥ 006+ 002
1050 (1.27) J 018+ .004 006 £ .00:
T TYP (0.45 £ 0.10) 0.005 013) @) (0.15 % 0.05)
e 799 "8 (2020 *32}) ———— 098 (2.50)

MAX

-006 (0.15)

B Detail of "A" part

0120 30)F

(=] o0 010]

.750 (19.50) REF

007 (0.18)

‘ MAX
027 (0.68)

MAX
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PACKAGE DIAGRAMS

V28-1 28 pin Very Small Outline Package

®— ®@ T Sasaa T

;
H
== H 0.35 (0.14)
--)
® e : A
— INDEX H
(O)ng O % ' ¥ 0.15 (.008)
™ '
- ) H MAX
4 - !
- ol ==, i 0.25 (010
H
0.5 (008
800+ 0.20
o B00£020
. 13.40 £ 0.20 (.315 £.008)
(:528 £ .008)
11.80 £ 0.20 o 7.15 (.281)
(465 +.008) | REF
X
J

[=To.10co0s ] ' Ml—l |¢ 0@ MmN

TYP (STAND OFF)

1240 £0.20 0.50£0.10 | |020.£ 010 P00 000 @

(.008  .004)

|
| .15 + 0.0!
)4 (.006 +.002)
L | OO0 . 4127 (050 uax
|

(.488 £ .008) (.020 £ .004)
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SALES NETWORK

MOSEL U.S. CORPORATE HEADQUARTERS:
914 W. Maude Avenue, Sunnyvale, CA 94086 Tel. 408-733-4556 Fax. 408-773-8415 Sales Fax. 408-733-2271

MOSEL U.S. AREA SALES OFFICES:

EASTERN REGION

71 Spitbrook Road, #306
Nashua, NH 03062

Tel. 603-891-2007

Fax. 603-891-3597

CENTRAL REGION

425 N. Martingale, Suite 700
Schaumburg, IL 60173

Tel. 708-706-3714

Fax. 708-706-3719

MOSEL MANUFACTURER REPRESENTATIVES:

ALABAMA

Electramark

4950 Corporate Dr., Suite 130L
Huntsville, 35805

Tel. 205-830-4400

Fax. 205-830-4406

ARIZONA

Compass Marketing & Sales
801 N. Tantum Bivd., Suite 101
Phoenix, AZ 85028

Tel. 602-996-0635

Fax. 602-996-0586

Compass Marketing & Sales
1760 E. River Road, Suite 253
Tucson, AZ 85718

Tel. 602-577-5146

Fax. 602-577-5147

CALIFORNIA

Eagle Technical Sales
Associates

1900 Sunset Drive, Suite A
Escondido, CA 92025

Tel. 619-743-6550

Fax. 619-743-6585

Electec

3211 Scott Bivd.
Santa Clara, 95054
Tel. 408-496-0706
Fax. 408-727-9617

Electec

8465 Royal Oaks Dr.
Roseville, 95661
Tel. 916-797-0414
Fax. 916-791-3391

Spinnaker Sales

17870 Skypark Circle, Suite 107
Irvine, CA 92714-6242

Tel. 714-261-7233

Fax. 714-261-0963

CANADA

Har-Tech Electronics

5000 Dufferin St., Suite 216
Downsview, ONT., Canada M3H
5T5

Tel. 416-665-7773

Fax. 416-665-7290

Har-Tech Electronics

6600 Trans Canada Hwy., Suite
460

Pointe Claire, Quebec, Canada
H9R 4S2

Tel. 514-694-6110

Fax. 514-694-8501

Har-Tech Electronics

1 Bonner Street

Nepean, Ontario, Canada K2H 7S9
Tel. 613-726-9410

Fax. 613-726-8834

CONNECTICUT
Comptech

60 Connolly Pkwy.
Hamden, 06154
Tel. 203-934-6757
Fax. 203-934-6952

FLORIDA

Electramark

1700 N. Dixie Hwy., Suite 126
Boca Raton, 33423

Tel. 407-392-1763

Fax. 407-392-7188

Electramark

401 Whooping Loop, Suite 1565
Altamonte Springs, 32701

Tel. 407-830-0844

Fax. 407-830-0847

Electramark

6105E Memorial Hwy.
Tampa, 33615

Tel. 813-889-7775
Fax. 813-889-7772

GEORGIA
Electramark
6030-H Unity Dr.
Norcross, 30071
Tel. 404-446-7915
Fax. 404-263-6389

ILLINOIS

Victoria Sales Inc.
200 W. Higgins Rd.
Schaumburg, 60195
Tel. 708-490-0300
Fax. 708-491-1499

INDIANA

Valentine & Associates
1000 Madison Avenue N.
P.O. Box 242
Greenwood, 46142

Tel. 317-888-2260

Fax. 317-881-4904

KANSAS

BC Electronics
1140 Adams
Kansas City, 66103
Tel. 913-342-1211
Fax. 913-342-0207

MASSACHUSETTS
Comptech

1 Bridgeview Circle
Tyngsboro, 01879
Tel. 508-649-3030
Fax. 508-649-3276

NORTHWESTERN REGION
914. W. Maude Avenue
Sunnyvale, CA 94086

Tel. 408-733-4556

Fax. 408-733-2271

MARYLAND

Avtek Associates
9051M Red Branch Rd.
Columbia, 21045-2103
Tel. 301-740-5100
Fax. 301-740-5103

MICHIGAN

R.P. Urban

24634 Five Mile Rd.
Detroit, 48239

Tel. 313-535-2355
Fax. 313-535-7109

R.P. Urban

2335 Burton St. S.E.
Grand Rapids, 49510
Tel. 616-245-0511
Fax. 616-245-4083

MINNESOTA

Cahill, Schmitz & Cahill
315 N. Pierce

St. Paul, 55104

Tel. 612-646-7217
Fax. 612-646-4484

MISSOURI

BC Electronics
3579 Penridge Dr.
Bridgeton, 63135
Tel. 314-739-6683
Fax. 314-344-3180

NEW JERSEY

Metro Logic

271 Route 46 West, Suite D202
Fairfield, 07006

Tel. 201-575-5585

Fax. 201-575-8023

Tritek Sales

21 East Euclid Ave.
Haddonfield, 08033
Tel. 609-429-1551
Fax. 609-429-4915

NEW MEXICO

Compass Marketing & Sales
4100 Osuna Road NE, Suite 208
Albuguerque, NM 87109

Tel. 505-344-9990

Fax. 505-345-4848

NEW YORK

Metro Logic

554 Polaris St.

North Babylon, 11703
Tel. 516-243-5617
Fax. 516-242-1670
Pi'Tronics

Picard Bldg. Office 110
5858 Molly Rd.
Syracuse, 13211

Tel. 315-455-7346
Fax. 315-455-2630
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SOUTHWESTERN REGION
6 Venture, Suite 100

Irvine, CA 92718

Tel. 714-727-0443

Fax. 714-727-4235

NORTH CAROLINA
Blue Ridge Sales

1001 Navaho Dr., #210
Raleigh, 27609

Tel. 919-876-1883

Fax. 919-876-1640

OHIO

Omega Sales

240 West Elmwood Dr., Suite 2015
Centerville, 45459

Tel. 513-434-5507

Fax. 513-434-5772

Omega Sales

4555 Emery Industrial Pkwy.
Suite 104

Cleveland, 44128

Tel. 216-360-9400

Fax. 216-360-0712

OREGON

Oison Technical Sales
12150 S.W. 1st
Beaverton, 97005

Tel. 503-643-9488
Fax. 503-626-1985

TEXAS

Southern States Marketing
1143 Rockingham, Suite 106
Richardson, 75080

Tel. 214-238-7500

Fax. 214-231-7662

Southern States Marketing
10700 Richmond, Suite 253
Houston, 77042

Tel. 713-789-2426

Fax. 713-789-3202

Southern States Marketing

400 E. Anderson Lane, Suite 111
Austin, 78752

Tel. 512-835-5822

Fax. 512-835-1404

WASHINGTON

Olson Technical Sales
12727 NE 20th, Suite 3
Bellevue, 98005

Tel. 206-883-7792
Fax. 206-883-9478

WISCONSIN

Victory Sales Inc.

N81 W12920 Leon Rd.
Meomonee Falls, 53051
Tel. 414-255-6015

Fax. 414-255-6017




SALES NETWORK

MOSEL ASIAN CORPORATE HEADQUARTERS:
Taiwan MOSEL, 3F No. 52, Park Avenue 2, Science Based Industrial Park, Hsinchu City, Taiwan Tel. 35-773-187 Fax. 35-778-210

MOSEL FAR EAST SALES OFFICES:

Taiwan MOSEL, Taipei

9F No. 180, Nan-King E. Road
4 sec. Taipei, Taiwan

Tel. 02-740-0829(30)

Fax. 02-740-0659

MOSEL INTERNATIONAL SALES REPRESENTATIVES AND DISTRIBUTORS:

AUSTRALIA

ACD ltronics

100 Belmore Road NTH
Riverwood, N.S.W. 2210
Tel. 2-534-6200

Fax. 2-534-4910

BELGIUM

Rodelco

Limburg Stirumlaan 243
B-1810 Wemmel

Tel. 2-460-05-60

Fax. 2-460-02-71

DENMARK

C-88 AS

101 Kokkedal Industri Park
DK-2980 Kokkedal

Tel. 2-244-88

Fax. 2-244-889

ENGLAND

Force Technology

Tudor House

24 High Street

Twyford, Berkshire RG 109AG
Tel. 7-3434-2991

Fax. 7-3434-2780

Mogul

C/O Lex Electronics

Stirling Way, Bretton Ind.
Estate

Peterborough, Cambridgesher
Tel. 7-3274-1841

Fax. 7-3274-0394

FINLAND
Fintronic
Italahdenkatu22
00210 Helsinki
Tel. 0-692-6022
Fax. 0-674-886

Japan MOSEL

Kanagawa Science Park
R&D C-4F

100-1, Sakado, Takatsu-Ku
Kawasaki 213

Tel. 44-812-7430

Fax. 44-812-7433

FRANCE

Almex

48 Rue de L’Aubepine BP 102
Antony Cedex

Tel. 1-4666-2112

Fax. 1-4666-6028

HONG-KONG

Galent

RM A, 6th F, Kam Wing
Commercial Bldg.

28 Minden Ave., T.S.T.
Kowloon

Tel. 852-3-3113603
Fax. 852-3-3112341

Techno Mind Ltd.

Suite 108, Estate Centre Bldg.,
19 Dai Cheong Street,

Tai Po Industrial Estate

Tai Po, N.T.

Tel. 852-065-60663

Fax. 852-065-18993

ISRAEL

Unitec

1 Maskit Street
P.O. Box 2123
Herzlia

Tel. 52-576-006
Fax. 52-576-790

ITALY

Silverstar

Viale Fulvio Testin 280
20126 Milano

Tel. 2-661-251

Fax. 2-6610-1359

JAPAN

Teksel Co. Ltd.

Kanagawa Science Park, R&D
C-4F

100-1, Sakado, Takatsu-Ku
Kawasaki 213

Tel. 44-812-7430

Fax. 44-812-7433

KOREA

Patech Co. Ltd.

740 Yuksam-Dong
Kangnam-Ku, Seoul
Tel. 822-563-4147(8)
Fax. 822-563-4149

KST

3rd F, Samho Bldg.,
997-9 Taechi-Dong
Kangnam-Ku, Seoul
Tel. 822-568-3921
Fax. 822-558-3019

SINGAPORE

Electec

12, Lorong Bakar Batu
Unit 04-02, Spore 1334
Tel. 65-742-4922

Fax. 65-742-6800

SPAIN

ADM Electronica, S.A.
Menorca, 3

28009 Madrid

Tel. 91-409-4725

Fax. 91-409-6903

SWEDEN

Titan
Bergkallavagen 25
191 07 Sollentuna
Tel. 8-754-8915

SWITZERLAND
Electronitel S.A.

Chemin Du Grand-Clos 1
Ch-1752 Villars/Glane
Tel. 374-10060

Fax. 374-10070

TAIWAN
Amus
5F-1, No. 118,

Nan-Ching East Road, Taipei

Tel. 02-709-7626
Fax. 02-760-2385
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Ever Plus

Taipei World Trade Center,
6F, #8

Tel. 02-725-2104

Fax. 02-725-2105

Katek

4F-1, No. 374, Section 2
Ba-De Road, Taipei

Tel. 02-731-7279

Fax. 02-755-3394

Mitronics

Hyatt Tower 7F

No. 696, Tung Hua S. Road
Taipei

Tel. 2-709-7626

Fax. 2-755-3394

WEST GERMANY
API Electronik
Vertriebs GmbH
Lorenz-Braren-Str. 32
8062 Markt Indersdorf
Tel. 81-367092

Fax. 81-367398

SC'X GmbH
Lipizzaner Strasse 5
8156 Otterfing

Tel. 89-6422038
Fax. 89-6422321

USE
Leopoldstrasse
D-8000

Tel. 89-339-292
Fax. 89-339-083



MOSEL DISTRIBUTORS

ALABAMA
Hall-Mark Electronics Corporation
Huntsville, 205-837-8700

TIME Electronics
Huntsville, 205-721-1133

ARIZONA
AV.ED.
Scottsdale, 602-951-9788

Hall-Mark Electronics Corporation
Phoenix, AZ 85040
602-437-1200

TIME Electronics
Tempe, 602-967-2000

CALIFORNIA

AV.ED.

San Diego, 619-558-8890
AV.E.D.

Tustin, 714-259-8258

AV.ED.

Visialia, 209-734-8861

AV.E.D.

Westlake Village, 818-889-2861
Hall-Mark Electronics Corporation
Chatsworth, 818-773-4500
Hall-Mark Electronics Corporation
Irvine, 714-727-6000

Hall-Mark Electronics Corporation
Rocklin, 916-624-9781

Hall-Mark Electronics Corporation
San Diego, 619-268-1201
Hall-Mark Electronics Corporation
San Jose, 408-432-4000

Merit Electronics

San Jose, 408-434-0800

TIME Electronics

Anaheim, 714-937-0911

TIME Electronics

Chatsworth, 818-998-7200

TIME Electronics

San Diego, 619-586-1331

TIME Electronics

Sunnyvale, 408-734-9888

TIME Electronics
Torrance, 213-320-0880

CANADA
Future Electronics
Montreal, 514-694-7710

Future Electronics

Ottawa, 613-820-8313
Future Electronics

Quebec City, 418-682-8092
Future Electronics

Toronto, 416-638-4771
Future Electronics
Vancouver, 604-294-1166

TIME Electronics
Ontario, 416-672-5300

SALES NETWORK

COLORADO
AV.ED.
Wheat Ridge, 303-422-1701

Hall-Mark Electronics Corporation
Englewood, 303-790-1662

TIME Electronics
Englewood, 303-799-8851

CONNECTICUT
Cronin Electronics
Wallingford, 203-265-3134

Time Electronics
Cheshire, 203-271-3200

Hall-Mark Electronics Corporation
Cheshire, 203-271-2844

FLORIDA
Hall-Mark Electronics Corporation
Casselberry, 407-830-5855

Hall-Mark Electronics Corporation
Largo, 813-541-7440

Hall-Mark Electronics Corporation
Pompano Beach, 305-971-9280

RM Electronics
Longwood, 407-862-9191

TIME Electronics
Ft. Lauderdale, 305-484-7778

TIME Electronics
Orlando, 407-841-6565

GEORGIA
Hall-Mark Electronics Corporation
Norcross, 404-447-8000

TIME Electronics
Norcross, 404-448-4448

ILLINOIS
Hall-Mark Electronics Corporation
Wood Dale, 312-860-3800

TIME Electronics
Schaumburg, 708-303-3000

INDIANA
Hall-Mark Electronics Corporation
Indianapolis, 317-872-8875

RM Electronics
Indianapolis, 317-291-7110

KANSAS
Hall-Mark Electronics Corporation
Lenexa, 913-888-4747

MASSACHESETTS
Cronin Electronics
Needham, 617-449-5000

Hall-Mark Electronics Corporation
Billerica, 617-935-9777

TIME Electronics
Peabody, 617-532-6200

MARYLAND
TIME Electronics
Columbia, 301-964-3090

Hall-Mark Electronics Corporation
Columbia, 301-988-9800

MICHIGAN

Hall-Mark Electronics Corporation
Livonia, 313-462-1205

RM Electronics

Grand Rapids, 616-531-9300

MINNESOTA
Hall-Mark Electronics Corporation
Eden Prarie, 612-941-2600

TIME Electronics
Edina, 612-835-1250

MISSOURI

Hall-Mark Electronics Corporation
Earth City, 314-291-5350

TIME Electronics

St. Louis, 314-391-6444

NEW HAMPSHIRE
Cronin Electronics
Manchester, 603-624-0105

NEW JERSEY

Hall-Mark Electronics Corporation
Mt. Laurel, 609-235-1900
Hall-Mark Electronics Corporation
Parsippany, 201-515-3000

Time Electronics

Marlton, 215-337-0900

NEW YORK

Cronin Electronics

East Syracuse, 315-433-0033
Hall-Mark Electronics Corporation
Ronkonkoma, 516-737-0600

Hall-Mark Electronics Corporation
Fairport, 716-425-3300

Micro Genesis

Holbrook, 800-727-8020

TIME Electronics

East Syracuse, 315-432-0355
TIME Electronics

Hauppauge, 516-273-0100

NORTH CAROLINA

Hall-Mark Electronics Corporation
Raleigh, 919-872-0712

TIME Electronics

Charlotte, 704-522-7600

OHIO
Hall-Mark Electronics Corporation
Solon, 216-349-4632

Hall-Mark Electronics Corporation
Worthington, 614-888-3313
TIME Electronics

Dublin, 614-761-1100

OKLAHOMA
Hall-Mark Electronics Corporation
Tusla, 918-254-6110

OREGON
TIME Electronics
Portland, 503-684-3780
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TEXAS
AV.ED.
Austin, 512-454-8845

AV.E.D.
Dallas, 214-404-1144

TIME Electronics
Austin, 512-339-3051

Hall-Mark Electronics Corporation
Austin, 512-258-8848

Hall-Mark Electronics Corporation
Dallas, 214-553-4300

Hall-Mark Electronics Corporation
Houston, 713-781-6100

TIME Electronics
Carrolton, 214-241-7441

UTAH
AV.E.D.
West Valley City, 801-975-9500

TIME Electronics
West Valley, 801-973-8181

WASHINGTON
Hall-Mark Electronics Corporation
Seattle, 206-547-0415

Merit Electronics
Redmond, 206-869-7557
TIME Electronics
Redmond, 206-882-1600

WISCONSIN
Hall-Mark Electronics Corporation
New Berlin, 414-797-7844

TIME Electronics
McFarland, 608-838-8456
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