PCD5101

256 x 4-BIT STATIC RAM
GENERAL DESCRIPTION

The PCD5101 is a very low-power 1024-bit static CMOS random access memory, organized as 256 words
by 4 bits. It is suitable for low power and high speed applications where battery standby power is
required to ensure non-volatility of data. All inputs and outputs are fully TTL compatible and pinning is
compatible with 2101-type NMOS static RAMs and 5101-type CMOS static RAMs.

There are two chip enabte inputs, CE 1 and CE2, selection being made when CE1 is LOW and CE2 is
HIGH. The memory has an output disable function, OD, which allows the inputs/outputs to be used

separately, or to be tied together for use in common data 1/0 systems.

Features
® Operating supply voltage range 25t055 V
® Low data retention voltage min. 1V
® Low power consumption in both operating and standby modes
® Access time 150 nsat Vpp=5V;400 nsat Vpp =3V
® Three-state outputs
® All inputs and outputs directly TTL compatible
® Choice of two package types
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Fig. 1 Block diagram: pin numbers in parentheses are for PCD5101T; other pin numbers

are applicable to PCD5101P.

PACKAGE OUTLINES

PCD5101P: 22-lead DIL; plastic {SOT116).
PCD5101T: 24-lead mini-pack; plastic (S024; SOT137A).
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PCD5101

PINNING
D1
as [1] 9) 22] Vpp 8:2; data inputs
a2 [2] 21] A D4
Al E E R/W A0
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a0 [4] [19] e&1 A2
As 5] 18] oo A3 address inputs
A4
e [6] rcosioe [17] ce2 A5
ar [7] [16] a4 :?
Vss E 15] b R/W  read/write input
D1 |9 14] @3 CE1
E :‘I CET | chip enable inputs
a1 [io] [13] D3 CE2 |
02 E Ej a2 OD  output disable
a1
7287754
Q2
a3 data outputs
Fig. 2 Pinning diagram for PCD5101P. Q4

Vpp positive supply
Vgg  negative supply
n.c.  notconnected

A3 [1] U [24] Voo
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as 5] [20] o0
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ne. [8] 17] a4
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p2 [12] 13] a2
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Fig. 3 Pinning diagram for PCD5101T.
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256 x 4-bit static RAM

PCD5101

OPERATING MODES
Table 1 Mode selection

CET CE2 R/W oD mode of operation output state
H X X X standby high impedance
X L X X standby high impedance
L H L H write high impedance
L H L L write equal to input data
L H H L read data valid
L H H H read high impedance

Separate input/output: write cycie OD = X; read cycle OD = L.
Common input/output: write cycle OD = H; read cycle OD = L.

H = HIGH voltage level
L = LOW voitage level
X =don't care

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Supply voltage range VbpD —-0,3t080 V
Input voltage range (any pin) Vi Vgg —03toVpp +0,3 V
Operating temperature range Tamb -25t0+70 °C
Storage temperature range Tstg —55 to +125° °C
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PCD5101

D.C. CHARACTERISTICS (Vpp = 5 V)
Vpp =505 V;Vgg=0V; Tamp = —25t0 +70°C

parameter symbol | min. typ. max. unit

Operating supply voltage VpD 45 5,0 55 \Y)

Operating supply current
at V| =Vpp or Vgg; =1 MHz;

outputs open DD - 10 17 mA
atV|=080r20V;f=1MHz
outputs open IpD - 10 17 mA
atVy=08o0r20V;f=5MHz;
outputs apen Ipp - 12 20 mA
Standby supply current at CE2 = Vgg s - 0,02 5,0 HA
Input leakage current
at V) =Vggto Vpp TN - - 0,1 uA
Input voltage LOW ViL -0.3 - +0,8 v
Input voltage HIGH ViH 20 - Vpp+0.3{ VvV

Output leakage current
atVg=Vggto Vpp:

OD = HIGH or chip disabied oLt - - 0,2 HA
Output voltage LOW at g = 4,0 mA VoL — - 04 \%
Output voltage HIGH at —lg = 2,0 mA VOoH 2,4 — - v

D.C. CHARACTERISTICS (Vpp = 3 V)
VDD =3+%0,5V;Vgg=0V; Tamp=—25t0+700C

parameter symbol | min. typ. max. unit

Operating supply voltage VpbD 2,5 3,0 3,5 v

Operating supply current
at V| =Vpp or Vgg; f = 1 MHz;

outputs open IpD — 5 8 mA
atVy=040r16V;f=1MHz;
outputs open lpp - 5 8 mA
Standby supply current at CE2 = Vgg ;) - 0,02 5,0 HA
Input leakage current
at V| =Vggto Vpp IR - - 0,1 vA
Input voltage LOW ViL -0,3 - +04 Vv
Input voltage HIGH VIH 1,6 - Vpp+0.3| V

Output leakage current
at Vg = Vggto Vpp:

OD = HIGH or chip disabled lloL! - - 0,2 A
Output voltage LOW at Ig_= 1,0 mA VoL - - 0,3 v
Output voltage HIGH at —lgy = 1,0 mA VOoH 1,7 - - A
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256 x 4-bit static RAM

PCD5101

A.C. TEST CONDITIONS (Vpp =5 V)

Input pulse levels

Input rise and fall times
Input timing reference levels
Output timing levels

Output timing levels for high/low

impedance

Output load (2 TTL inputs and
load capacitance C| )

A.C. CHARACTERISTICS (Vpp =5 V)

08Vto20V

1,2Vand 28V

Voo

260 Q2

data
output

510 Q2

7 l 72B7756

CL

Fig. 4 Test load.

Vpp=5+£05V;Vgg=0V; Tymp =—25 to +70 OC; loads as per Fig. 4 with C|_= 100 pF unless

otherwise specified

parameter symbol | min. typ. max. unit
Read cycle
Read cycle time tRC 150 - - ns
Address access time tAA - - 150 ns
Chip enable CET to output tco1 - - 150 ns
Chip enable CE2 to output tco2 - - 150 ns
Output disable OD to output top - - 70 ns
Data output to high impedance state

atC_=5bpF tDF 10 — 70 ns
Previously read data valid with

respect to address change 1OH1 10 - - ns
Previously read data valid with

respect to chip enable toH2 10 - - ns
Write cycle
Write cycle time Wwe 150 - - ns
Write delay time tAW 0 - - ns
Chip enable CET to write tcwt | 120 - - ns
Chip enable CE2 to write tcw?2 120 - - ns
Data set-up time thw 70 - - ns
Data hold time tDH 0 - - ns
Write pulse duration twp 70 - - ns
Write recovery time WR 0 - - ns
Output disable OD set-up time ips 70 — - ns
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PCD5101

A.C. TEST CONDITIONS (Vpp = 3 V)

Input pulse levels 04Vtol16V Voo
Input rise and fall times 5ns
19202
Input timing reference levels 1.0V
data
Qutput timing levels 10V output
Ou‘tput timing levels for high/low 10209 oL
impedance 0,7Vand 1,7V l
Output load Fig. 5 % W% 1281157

Fig. 5 Test load.
A.C. CHARACTERISTICS (Vpp =3 V)

Vpp=3£0,5V;Vgg=0V; Tamp = —25 to +70 OC; loads as per Fig. 5 with C| = 100 pF unless
otherwise specified

parameter symbol | min. typ. max. unit
Read cycle
Read cycle time tRC 400 - - ns
Address access time tAA - - 400 ns
Chip enable CET to output tCo1 - - 400 ns
Chip enable CE2 to output tco2 - - 400 ns
Output disable OD to output toD - - 200 ns
Data output to high impedance state

atC_=5pF tDF 10 - 200 ns
Previously read data valid with

respect to address change tOH1 10 - - ns
Previously read data valid with

respect to chip enable tOH2 10 - - ns
Write cycle
Write cycle time twe 400 - - ns
Write delay time tAW 0 - - ns
Chip enable CET to write tcw1 | 300 - - ns
Chip enable CE2 to write tCW2 300 - - ns
Data set-up time tpw 200 - - ns
Data hold time tDH 0 - - ns
Write pulse duration WP 200 - - ns
Write recovery time tWR 0 - — ns
Output disable OD set-up time tps 200 - - ns
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256 x 4-bit static RAM

PCD5101

WAVEFORMS
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Fig. 6 Read cycle timing; R/W = HIGH.
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Fig. 7 Write cycle timing.
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PCD5101

LOW SUPPLY VOLTAGE DATA RETENTION CHARACTERISTICS

CE2<0,2V; Tamp = —25 to + 70 °C.

parameter symbol | min. typ. max. unit
Supply voitage for data retention VDR 1,0 - 55 \")
Data retention currentat Vpp = 1,56 V IDR - 0,02 2,0 BA
Chip deselect to data retention time tCDR 0 — - ns
Operation recovery time tR 0 — - ns
VoD data r mode

a5v

Vin CE2 1COR -y et tp

VDR \

Vss 7287760

Fig. 8 Low supply voltage data retention characteristics.
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