TC4036BP, TC4039BP  cios orerat nreasareo cicur

TC4036BP 4 WORD x 8 BIT STATIC RAM (BINARY ADDRESSING)
TC4039BP 4 WORD x 8 BIT STATIC RAM (DIRECT WORD-LINE ADDRESSING)

TC4036BP/TC4039BP are static RAM of 4 x 8 bits and
since eight data input/output lines are mutually
independently provided for one word, wide variety of
applications are expected for scratch pad memories,
channel preset memories of digital frequency
synthesizer systems, etc.

TC4036BP Each word is binarily selected by two lines
of address inputs AQ and Ajg.

24
TC4039BP Each word is directly selected by mutually
independent four lines of address inputs WORD 1
through WORD 4.
DIP 24 (6D24A—-P)
ABSOLUTE MAXIMUM RATINGS PIN ASSICGNMENT
CHARACTERISTIC SYMBOL RATING UNIT TC4036BP
DC Supply Voltage VDD Vgs-0.5~Vgg+20 v Add VoD
Input Voltage v Vgg-0.5~Vpp+0.5 A WRITE §f2 Add
P IN SS DD ¢}
Output Voltage Vout Vgg-0.5~Vppt0.5 A L4 C-INE
28 R+ INH
DC Input Current I1N 10 mA 3 1
Power Dissipation Pp 300 mW e 2
; 58 3
Operating Temperature| T —40~ 85 °c 64 N
iRange N 5 |BIT OUT
Ctorage Temperature Tstg —65~150 °c 88 5
Range MByg -
Lead Temp./Time Tsol 260°C - 10 sec Vas g 8
BLOCK DIAGRAM (TOP VIEW)
TC4036BP TC4039BP TC4039BP

WRITE WRITE !

1 N 1 1 © i WORD i 1 24 Vop
21 5 Z g WRITEN 2 23)) WORDg
= o A = e 1 [

e & & BIT sz =l s 183 220 WORD,
@© B ‘
sHxEH - sHY S | o oy 2l woso,
% <+ | | = % H <« %“ - . :2 _'LZ: .
= . = T éLos BIT IN
s ] E?Ei g 8ot T H>HH s 18] 3
Addg °—*113:3]cl_ WORD; o— ] 648 78 1p11 our
Add; o——— D WORD; 7 89 6 5
CHgé’ % WORDg .[ 8 {10 150 6
INHIBIT WORDy4 MBf 11 148~
?ES?BIT Vssf 12 138
MEMORY MEMORY
BYPASS BYPASS (TOP VIEW)
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TC4036BP, TC4039BP

FUNCTION TABLE

TC4036BP

READ MEMORY CHIP
WRITE INHIBIT| BYPASS [ INHIBIT OPERATIONAL MODEL

Each bit output has high impedance generating floating

#* # L H o . - .
condition. Writing into the memory is not performed.
A #* H H Bit input data is directly output to the corresponding
bit output. The memory retains the content of bit
L #* H L input data written in previous write mode.

Bit input data is directly output to the corresponding
H % H L bit output. But input data is written into the word
memory designated by address inputs AQ and A]l.

Memory data is read from the word designated by address

L L L L inputs Ag and Aj. Writing into the memory is not
performed.
L H L L Each bit output has high impedance generating floating

condition. Writing into the memory is not performed.

As well as each bit input data is written into the
H L L L word memory designated by address inputs AQ and Al, the
input data is read out.

Each bit output has high impedance generating floating
H H L L condition. Each bit input data is written into the
word memory designated by address inputs AQ and Al.

TC4039BP

MEMORY | WORD1

WRITE | pvpass | ~ WORD4

OPERATIONAL MODE

Each bit output has high impedance generating floating
* L all L condition. The memory retains the content of bit input data
written in previous write mode.

*# H all L Bit input data is directly output to the corresponding bit
output. The memory retains the content of bit input data
written in previous write mode.

Bit input data is directly output to the corresponding bit
H H PavaN output. - Each bit input data is written into the memory
designated by the word input.

Memory data designated by the word input is read out. Writing

L L an . 7

into the memory is not performed.

As well as each bit input data is written into the memory
H L o : : . .

designated by the word input, the input data is read out.
# Don't care 2o Only one WORD input has "H'" level.
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TC4036BP, TC4039BP

ADDRESS TRUTH TABLE

This Material Copyrighted By Its Respective Manufacturer

TC4036BP TC4039BP
Addl | Addg | ADDRESSED WORD WORD 1 | WORD 2 | WORD 3 | WORD & | ADDRESSED WORD
L L WORD 1 L L WORD 1
L H WORD 2 L H L L WORD 2
H L WORD 3 L L H L WORD 3
H H WORD 4 L L L H WORD 4
L L L L NONE
OTHER STATES ES
% Inhibit mode
RECOMMENDED OPERATING CONDITIONS (Vgs=0V)
CHARACTERISTIC SYMBOL MIN. | TYP. MAX. | UNIT
DC Supply Voltage vVpD - 18 v
Input Voltage VIN = VbD \
STATIC ELECTRICAL CHARACTERISTICS (Vgg=0V)
CHARACTERISTIC ggf' TEST CONDITION [VDD}— 20 C 257¢ 857¢ UNIT
@) | min. | max.| min.[ Tye.| max.| min.| max.
bigh-Lovel ]  Tour] <1 lz :.Zz — [ 4.95] 5.00] - | 4.95] -
Output Voltage OH|v1N=Vss, VDD . - | 9-95/10.00 - 993 -
15{14.95| - [14.95[15.00| - |14.95| -
e | Tour| <1ua 5| - | 0.05| -] 0.00] 0.05] - | o.05] V
Sotput voltage | VOL|viy=vss,vop 10{ - | o0.05] - | o0.00| 0.05] - { 0.05
1s{ - | o0.05 - | o0.00f 0.05| - | 0.05
VOH=4. 6V 512061 < |-0.51] 1.0 = [-0.42] -
Vou=2. 5V 5/ -2.5| - | -2.1| -4.0{ - | -1.7{ -
83:EZ§tHigh Ion|Vor=9.5v 10| -1.5| - | -1.3] —2.2| - | 1.1} -
VoH=13.5V 15| -4.0| - | -3.4] -9.0] - | -2.8] -
VIiN=Vss,Vpp
VorL=0.4V 5] 0.61] - | 0.51] 1.5| - | 0.42] - |™
Output Low ToL VoL=0.5V 10 1.5 - 1.3 3.8 - 1.1 -
Current Vor=1.5V 15{ 4.0 - | 3.4| 15.0] - | 2.8] -
VIN=VSS,VpDp
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- TC4036BP, TC4039BP

STATIC ELECTRICAL CHARACTERISTICS (vgs=0V)

_ - o o o
CHARACTERISTIC gg? TEST CONDITION |Vpp 407¢C 25°C 85°¢ UNIT
(V)| MIN.{ MAX.| MIN.| TYP.| MAX.| MIN.] MAX.
VoyT=0.5V, 4.5V| 5 3.5 - 3.5} 2.75 - 3.5 -
Input High ViH Voyr=1.0V, 9.0V| 10 7.0 - 7.0( 5.5 - 7.0 -
Voltage Vopr=1.5V,13.5v| 15| 11.0| - | 11.0| 8.25} - | 11.0| -
1 TouT | <<1sA
Vour=0.5V, 4.5V| 5 - 1.5 - | 2.25] 1.5 - 1.5] Y
Input Low VoyT=1.0V, 9.0V| 10 - 3.0 - 4.5 3.0 - 3.0
Voltage VIL
Vour=1.5V,13.5V| 15 - 4.0 - | 6.75{ 4.0 -
1IgyT! <leA
"Hll
= - - -5 -
. Lovel | TIH|VIH=18V 18 0.1 10 0.1 1.0
nput A
Current o 5 “
Level | IIL|{VIL=OV 18 - | -0.1| - |-103] -0.1 - | -1.0
3-State "H" _ —4
Output Level IpyiVouT=18vV 18 - 0.4 - 10 0.4 - 12
Leakage uA
Current "Lt
Level | IDL|Vour=0V 18 - | -0.4 - |-10-4| -0.4 - -12
5 - 5 - 10.005 5 - 150
Quiescent Device _ _ _
Current Ipp VIN—YSSaVDD 10 - 10 0.010 10 300} eA
¥ 15 - 20| - lo.o1s| 20| - | 600
# All valid input combinations.
DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgs=0V, Cp=50pF)
CHARACTERISTIC SYMBOL | TEST CONDITION Vpp (V) MIN. TYP. MAX. UNIT
Output Transition Time > - 80 200
(Low to High) tTLH 10 - >0 100
15 - 40 80
ns
Output Transition Time 3 - 80 200
(High to Low) tTHL 10 - 50 100
15 - 40 80
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TC4036BP, TC4039BP

Thi s

DYNAMIC ELECTRICAL CHARACTERISTICS

(Ta=25°C, Vss=0V, Cp=50pF)

CHARACTERISTIC SYMBOL| TEST CONDITION [y e MIN. TYP. MAX. UNIT
D
Propagation Delay Time tpzL 5 - 200 750
p )
(R-INH - BIT OUT) tozm Rp=1kQ io - 90 350 ns
P
(TC4036BP) 15 ] o ro0
Propagation Delay Time 5 - 250 750
tpZL
(C-INH - BIT OUT) togn |RLTkR 10 - 120 350 ns
P
(TC4036BP) 15 ] 0 200
Propagation Delay Time tpLH 5 - 210 750
(M-B - BIT OUT) tpHL 10 - 100 350 ns
15 - 80 300
Propagation Delay Time tpLH 5 - 260 75Q
(Add.WORD - BIT OUT) | tpHL 10 - 110 350 ns
15 - 80 300
Min. Set-up Time 5 - 45 200
(Add. WORD - WRITE) tsu 10 - 25 110 ns
15 - 20 60
Min. Hold Time 5 - -60 100
(Add. WORD - WRITE) tH 10 - -35 70 ns
15 - -25 40
Min. Pulse Width 5 - 60 150
(WRITE) tun 10 - 20 60 ns
15 - 15 50
Min. Set-up Time 5 - -20 100
(BIT IN - WRITE) tsu 10 - -15 50 ns
15 - -10 40
Min. Hold Time 5 - 40 200
(BIT IN - WRITE) tH 10 - 25 90 ns
15 - 20 60
Input Capacitance CIN - 5 7.5 pF
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TC4036BP, TC4039BP

WAVEFORMS FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS

WAVEFORM 1.
20ns 20ns
7] 50% 90% /——\
Add., WORD 50% E 50% 50% 50%
_M—— 10% 10% ” ~
20ns
/8
90% /.
MEMORY BYPASS 50% 50%
— 10% g —/
TTLH CTHL
S50% 90%
BIT OUT 50% 50% 50% 50% 50% 50%
10% 0%
tpHi. pLi»I LpHL
WAVEFORM 2.

Add ., WORD

WRITE
tsu 20ne | tH 20ns
50%) 90%
BIT IN 50% 50%
Z1X10%) £ix10%
tsu | tn

WAVEFORM 3. (TC4036BP)

- 20N 8
——’? 90%
CHIP INHIBIT 50%

S 0%
20ns
] 90%
READ INHIBIT N 50%
: 10%
90%
BIT OUT
10%
tpZL LpzH
90%
BIT OUT
_ _{? \
tpzH tpzL
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