PARADIGM

PDM31516

Features

O High-speed access times
-Com’l; 12, 15, 17 and 20 ns
-Ind:; 15, 17 and 20 ns
O Low power operation (typical)
- PDM31516SA
Active: 200 mW
Standby: 50 mW
High-density 32K x 16 architecture
3.3V (20.3V) power supply
Fully static operation
TTL-compatible inputs and outputs
Outbut buffer controls: OE
Data byte controls: LB, UB
Packages:
44-pin Plastic TSOP - T
44-pin Plastic SOJ (400 mil) - SO

Oooooooao

32K x 16 CMOS
Static SRAM

Description

The PDM31516 is a high-performance CMOS static
RAM organized as 32,768 x 16 bits. This product is
produced using Paradigm’s proprietary CMOS tech-
nology which offers the designer the highest speed
parts. The PDM31516 features low power dissipa-
tion using chip enable (CE) and has an output
enable input (OE) for fast memory access. Byte
access is supported by upper and lower byte
controls.

The PDM31516 operates from a single +3.3V power
supply and all the inputs and outputs are fully TTL-
compatible.

The PDM31516 is available in a 400-mil 44-pin plas-
tic SOJ and a 44-pin plastic TSOP package.

Functional Block Diagram
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PARADIGM

PDM31516
Pin Configuration
44-Pin TSOP 44-Pin SOJ Pin Description
. o
b [ 4q|:| A e [ 2] e Name Description
&z =z 4z[] &= e az[] s A14-A0 Address Inputs
sz = +2l] g szl = az|] HE I/015-1/00 | Data Inputs/Outputs
= = E 810 s + [ OE CE Chip Enable Input
so[] = ar[] 1H rof = a0[] T& P P
TEe =[] 1E TE[le =3[] T8 WE Write Enable Input
mar]r 26 ] rone s ) I =] s OE Output Enable Input
I ar ———
[ = ] ¥ona i [} = T e LB, UB Data Byte Control Inputs
Iz [ g =[] FO1= =[] g 2e[] W= NG No C "
=[] 1o ==[] ¥O= =[] 1o =[] iz o onnec
wee [ n 2a[7] W WEE ] 11 =4[] W Vee Power (+3.3V)
wae [ 1z =[] e Vee ] 12 z[] Mee Vss Ground
[z ZE[] k01 r ]z =[] 1
(s - BF* 2] Fonc s [ 2] wio
e [] 15 =[] ros e[l =5 =[] =
“‘:‘TEIE EEer:IE L"QT[|E E:ll,lﬂE
WE [ 17 =[] M WE[] 7 ze[] MC
B [ 2] A7 B |12 =[] &7
eIz [ 3 =[] A= 21z [ g zE[] b
Ltz [ m =[] 43 2z [| g z=[] &3
211 [ 2 za[ ] &t L[] = (] Bac
e [ = [ M M [ 2z =[] Me
Operating Mode
Mode CE OE WE LB uB 1/07-1/00 1/015-1/08 Power
Read L L H L L Output Output lec
H L High Impedance Output lec
L H Output High Impedance lec
Write L X L L L Input Input lec
H L High Impedance Input lcc
L H Input High Impedance lec
Output Disable L H X X High Impedance High Impedance lec
X H H High Impedance High Impedance lec
Standby H X X X High Impedance High Impedance Isg

NOTE:1.H =V}, L =V, X = DON'T CARE
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PARADTGM‘ PDM31516

Absolute Maximum Ratings

Symbol Rating Com’l. Ind. Unit
VTERM Terminal Voltage with Respect to Vgg —-0.5t0 +4.6 —-0.5t0 +4.6 \Y
Tgias Temperature Under Bias -55to +125 -55t0 +135 °C
Tste Storage Temperature -55to +125 —65 to +150 °C
Pp Power Dissipation 15 15 w
louT DC Output Current 50 50 mA

NOTE: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 peri-
ods may affect reliability.

Recommended DC Operating Conditions

Symbol Description Min. Typ. Max. Unit
Vee Supply Voltage 3.0 3.3 3.6 \%
Vss Supply Voltage 0 0 0 \%
Industrial Ambient Temperature -40 25 85 °C
Commercial Ambient Temperature 0 25 70 °C

DC Electrical Characteristics (Vcc = 3.3V +0.3V)

Symbol Parameter Test Conditions Min. Max. Unit
I Input Leakage Current Vee = Max., Viy =Vss to Ve Com’l/ -5 5 HA
Ind.
ILo Output Leakage Current Vce= Max., Com’l/ -5 5 HA
E:V|H7VOUT =Vssto VCC Ind.
V)L Input Low Voltage -0.3W 0.8
ViH Input High Voltage 2.2 Vce + \%
0.3
VoL Output Low Voltage loL =8 MA, Ve = Min. — 0.4 \Y
VoH Output High Voltage lon = =4 mA, Ve = Min. 24 — \%

NOTE:1.Undershoots to —3.0V for 10 ns are allowed once per cycle.

Rev. 1.0 - 7/24/96
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PARADIGM

Power Supply Characteristics

-12 -15 -17 -20

Symbol | Parameter Com’l. [Com’l| Ind. |Com’l| Ind. | Com’|

Ind.

Unit

lcc |Operating Current 150 140
CE= V||_

f= fMAX = 1/tRC
VCC = Max.
IOUT =0mA

150 | 130 | 140 | 120

130

mA

Isg  |Standby Current 40 35
ﬁ = VIH

f= fMAX = 1/tRC
VCC = Max.

35 35 35 30

30

mA

Isgr |Full Standby Current 10 10
CE=> VHC

f=0
VCC = Max.,
Vin 2 Vee - 0.2V or < 0.2V

15 10 15 10

15

mA

NOTES: All values are maximum guaranteed values.
Vi c<0.2V,Vyc 2V — 0.2V

Capacitance (1, = +25°C, f= 1.0 MH2)

Symbol Parameter

Conditions Max.

Unit

Cin Input Capacitance

VIN = Vss 6

pF

Cio Output Capacitance

Vio =Vss 8

pF

NOTE: 1. This parameter is determined by device characterization, but is not production tested.

AC Test Conditions

Input pulse levels Vgg to 3.0V
Input rise and fall times 2.5ns
Input timing reference levels 1.5V
Output reference levels 1.5v
Output load See Figures 1 and 2
+23 +230
<l oI <. 3N
= L=
Cioar I:'II}l.IT_.:f_i:‘
i:\:' q:. ————
23N =, =0pF 3= =, = F

Figure 1. Output Load

Figure 2. Output Load Equivale
(for tyzce: thzce: tLzwe: tHzwe)

nt
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PDM31516

Read Cycle Timing Diagram(®
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AC Electrical Characteristics
Description =12 -15 =17 -20
READ Cycle Symbol | Min | Max | Min | Max | Min | Max | Min | Max | Unit
READ cycle time tre 12 — 15 — 17 — 20 — ns
Address access time tan — 12 — 15 — 17 — 20 ns
Chip enable access time tacE — 12 — 15 — 17 — 20 ns
Byte access time tea — 7 — 8 — 9 — 9 ns
Output hold from address change ton 3 — 3 — 3 — 3 — ns
Byte disable to output in low-Z t zBE 0 — 0 — 0 — 0 — ns
Byte enable to output in high-Z thzBE — 8 — 9 — 9 — 7 ns
Chip enable to output in low-z(®) t 2cE 3 — 3 — 3 — 3 — | ns
Chip disable to output high-z(12) thzece | — | 7 — | 8| — | 9 — | 9 ns
Output enable access time taoE — 7 — 8 — 9 — 9 ns
Output enable to output in low-Z t.z0E 1 — 1 — 1 — 1 — ns
Output disable to output in high-z? thzoE — 7 — 8 — 9 — 9 ns

NOTES: 1.

steady state voltage.

At any given temperature and voltage condition, tzcg is less than t zcg and tyz e is less than t zye.
2. tyzces thzoe, and tyzwe are specified with C; = 5 pF as in Figure 2. Transition is measured + 200 mV from
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PDM31516

Write Cycle 1 Timing Diagram®) (WE Controlled)
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PARADTGM‘ PDM31516

Write Cycle 3 Timing Diagram® (UB, LB Controlled)
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AC Electrical Characteristics

Description -12 -15 -17 -20

WRITE Cycle Sym | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. |Unit
WRITE cycle time twe 2| — |15 | — | 17| — | 20| — | ns
Chip enable to end of write tow 0| — | 12| — |11 | — | 12 | — ns
Address valid to end of write taw 0| — |11 | — |11 | — |12 | — | ns
Byte pulse width taw 0| — |12 — |12 | — | 13| — | ns
Address setup time tas 0 — 0 — 0 — 0 — | ns
Address hold from end of write tAn 0 — 0 — 0 — 0 — | ns
Write pulse width twp 8 — 9 — 9 — | 10 | — ns
Data setup time tps 7 — 8 — 9 — 9 — | ns
Data hold time toH 0 — 0 — 0 — 0 — | ns
Byte disable to output in low Z(+5) tge | 1 | —| 2| —| 21| —| 1] —/1ns
Byte enable to output in high z*+>) tuzge | — | 7 | — | 8| —| 8| —| 9 | ns
Output disable to output in low z(*:5) tzoe | O | —| 0| —| 0| —| 0| —1ns
Output enable to output in high z(*5) tizoe | — | 7 | — | 8] — ] 8| — 1| 9 | ns
Write disable to output in low z*5) towe | 1| — | 2 | —] 1] —1] 1| —]|ns
Write enable to output in high (-5 towe | — | 7 | —| 8| —| 8| —| 9 | ns
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NOTES: 1. The operating temperature (T,) is guaranteed with transverse air flow exceeding 400 linear feet per minute.

2. WE is HIGH for read cycles.

3. Ifthe CE LOW transition occurs coincident with or after the WE LOW transition, outputs remain in a high imped-
ance state.

4. If the CE HIGH transition occurs coincident with or after the WE HIGH transition, outputs remain in a high imped-
ance state.

5. If OE is HIGH during a write cycle, the outputs are in a high-impedance state during this period.

6. The following parameters are measured using the load shown in Figures 1 and 2.
(A) tcoe: toee: e toEW - Output Enable Time
(B) tCODv tODOl tBD' tODW OUtpUt Disable Time

CE, OE - L
E,L[E - " i
II. II.
WE AT e
i B
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. L —Tozv
Bowm High I pedaree Guput Da'e Veid >< High n pecharsce
02y Y 0.2
Urkmown Unkreeem T
Ordering Information
PDiA T X ot X X

Device Type  Power  Speen Packaoe Process
Type Temp. B ange

Blank Commercial {0° o +70eC)
I Ihclustrial {—40eC to +55eC)

32 44-pin 400 mil Plastic 5o
T 44-pin Plastic TSCP

1= o mercial Onby
15
17
20

=, Stanckrd

| 21518 22K % 15 Static RamM
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