CD40108B Types

CMOS 4 x 4 Multiport
H Features: ;ﬂ';fz 3-STATE A
R ngter | Four 4-bit registers 2 ls_ s R
High-Voltage Types (20-Volt Rating) ® One input and two output buses e ] o
® Unlimited expansion in bit and word oarsed oo 6 oo uom s
directions o3 K as
# Data lines have latched inputs whire 0 —2
The RCA-CD401088 is a 4 x 4 multiport u 3-state outputs i write 1 —2|
register containing four 4-bit registers, write ® Separate control of each bus, allowing R 220\
address decoder, two separate read address simultaneous independent reading of e ) CEES
decoders, and two 3-state output buses. any of four registers on Bus A and 2 g [ outeur
Wh hl ENABLE input is low, the cor Bus B and independent writing into READ m—% an
en the input is low, the cor- any of the four registers fEAD 08—
responding output bus is switched, inde- PR . . G
pendently of the clock, to a high-impedance ® CDA40108B is pin-compatible with Vo0 2% cooe sesmares
state. The high-impedance third state pro- industry type MC14589 Ves 12 SRR
vides the outputs with the capability of being ® Standardized, symmetrical output FUNCTIONAL DIAGRAM
characteristics

connected to the bus lines in a bus-organized
system without the need for interface or
pull-up components.

100% tested for quiescent current at 20 V
® Maximum input current of 1 uA at 18 V
over full package-temperature range;

When the WRITE ENABLE input is high, 100 nA at 18 V and 25°C WO Wi ROA RIA ROB RiB

alt data input lines are latched on the positive ® Noise margin {over full package- o

transition of the CLOCK and the data is temperature range): wE ENABLE A
entered into the word selected by the write 1VatVpp =6V

address lines. When WRITE ENABLE is low,
the CLOCK is inhibited and no new data is

2VatVpp =10V

entered. In either case, the contents of any 25VatVpp=15V o et MEMORY
word may be accessed via the read address ® 5.V, 10-V, and 15-V paramet-ic ratings R0
lines independent of the state of the CLOCK ® Meets all requirements of JEDEC
input. Tentative Standard No. 13A, “'Standard
Specifications for Description of ‘B’ ENABLE &
The CD40108B types are supplied in Series CMOS Devices” s2cs-29220
hermetic 24-lead dual-in-line ceramic ..
packages (D and F suffixes); 24-lead dual- Applications: ) .
in-line plastic packages (E suffix), 24-lead ® Scratch-pad memories Fig. 1 — Block diagram.
ceramic flat packages (K suffix), and in chip ® Arithmetic units
form (H suffix). B Data storage
. "— AMBIENT TEMPERATURE (TA)*25°C-11- r#;
MAXIMUM RATINGS, Absolute-Maximum Values: < HEHHHH H }
DC SUPPLY-VOLTAGE RANGE, (Vpp) v + HH HHH R
(Voltages referenced to Vgg Terminal) .............ooviouuiieiieeeiiiiiiiieniieiiia, -0.5t0 +20V .5 e e o nsetess :
INPUT VOLTAGE RANGE, ALL INPUTS ......0itiiitieiiiiiiiiiieeee et -0.5to Vpp +0.5V = : ;. - s't iaagtatis
DC INPUT CURRENT, ANY ONE INPUT ... ittt +10 mA 3 $3ccsidntinnespinsaan I
POWER DISSIPATION PER PACKAGE (Pp): 3 } H ﬁ“ %i 1 H% I
FOr Tp =400 +60°C (PACKAGE TYPE E) .....iviuiniiniiit ettt eeeianenaas 500 mW FHR FH i ‘% i ;;_& ;; 1
For T, =+80t0 +85°C (PACKAGE TYPEE) .............c..... Derate Linearly at 12 mW/°C to 200 mW : & HHHA wov i fi HHH
For Ty = -5510 +100°C (PACKAGE TYPES D, F,K) ... .cvvrrereeiiiisaeniiisaannens, 500 mw g TR e
For Ta =+100 to +125°C (PACKAGE TYPES D, F, K) .......... Derate Linearly at 12 mwW/°C to 200 mw § 1o i m m T ﬁ THH
DEVICE DISSIPATION PER OUTPUT TRANSISTOR: R ﬂ:"‘:gv et b iﬁ l tH1
For T = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) ...................... 100 mW ﬁ: H }} ; m i
OPERATING-TEMPERATURE RANGE (T p): o T 4 : issidadlss
PACKAGE TYPES D, F, K, H ittt et e e e e -55t0 +125°C ORAIN-TO-SOURCE VOLTAGE (Vpg)—V

PACKAGE TYPE E . .iiiiiiiittt ettt et e e e ettt i -40 to +85°C Fig. 2 . i
STORAGE TEMPERATURE RANGE (Tgig) «...... ... \oooooeeooeoesoes 6510 +150°C 6. 2= Tvpical output low (sink)
LEAD TEMPERATURE (DURING SOLDERING): current characteristics.

At distance 1/16 + 1/32 inch (1.59 £ 0.79 mm) from case for 10SmMax. ............oc.eveunrennn +265°C

TRUTH TABLE AMBIENT TEMPERATURE (T4)+25°C ‘
A rrttiyam !
CLOCK| WRITE |WRITE|WRITE [READ|READ|READ] READ|ENABLE [ENABLE, Dy O | Ong < g + ! +
ENABLE| 1 o | 1aloa |16 o8| & B i si2 ﬁ% i % :
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. ) St s2 [ s1 [s2 [s1 | s2 1 \ 1 1 1 2 el f%i S t:

1 S sz | st |s2 |s1 | s2 T 0 S e l%: l% ':f: . At
— (4 ¢ 4 .Y - x ittt . ‘ s

x X X X X | x X x 0 0 % z pa S ot J{" 1 I' e

= 0 o | o |1 i o i T ot Word 1] Word 2 £opn /ti : : } i

| L S word 0 out out f ¥ TR f.l ;

_—1 o 0 0 o {1 L 1 0 1 1 [word o Word 1| Word 2 E I%” { Ji; : i L

z : H T H
S 0 S N AU G notaltered [ out out 2 i 4 ELH E 1“ i i I E
x x x x Vo 0 F1 1 L' 1 X Word 2] Word 52 i ﬂ"i{f iﬁ i £
[ L T
4 [EPSE EE - 0 [
~— X X X X X X X 1 1 X NC NC DRAIN-TD- SOURCE VOLTAGE (Vpg)—Vv
1 HIGH LEVEL.0 LOWLEVEL X DONT CARE 2% HIGH IMPE DANCE Fig. 3— Minimum output fow (sink}
S1 and S2 refer to input states ot ¢ither 1 on O current characteristics.
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CD40108B Types

RECOMMENDED OPERATING CONDITIONS at T4 = 259C, Except as Noted.
For maximum reliability, nominal operating conditions should be selected so that
operation is always within the following ranges:
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Fig. 4— Timing diagram.

9221

]
H I 5
CHARACTERISTIC Voo LIMNTS UNITS H m W i g
V) MIN. MAX. i [;.I i =
Supply Voltage Range %
(For T = Full Package - 3 18 Y g
Temperature Range}) M 2
Set-Up Time: 5 0 - &
Data to Clock, tg(p) 10 0 - ns ;5:
15 0 - ! 5
Write Enable to Clock, 5 250 - o
IS(WE) 10 100 - ns Fig. 5— Typical output high (source)
15 70 — current characteristics.
Write Address to Clock, 5 250 - ORAIN-TO- SOURCE vouAG:(vosl v
tS(WA) 10 100 - ns [AMBIENT TE'MP‘E,R,M,URE :u‘) 2’5-c 7 ”‘f e i : h’mm T
15 70 — {1‘ e ' 0 soddce VOLTAGE (¥gs): -5V o ?
Hold Time: 5 220 - ik i3
Data to Clock, tjy(p) 10 100 - ns : £
15 80 — q g
Write Enable to Clock, 5 270 - e m;i
tH(WE) 10 130 - ns é
15 80 — 3
Write Address to Clock, 5 330 - .
tH(WA) 10 140 - ns %
15 90 - I
5 - 1.5 . PN
Clock Input Frequfencv, 0 - 15 MH2 Fig. 6— Minimum output high (source)
cL 15 4' 5 current characteristics.
Clock Pulse Width 5 350 - , [AMBIENT TEWPERATURE (Ta)-28°C L HHHHH i
CLor WE 10 130 - ns L=
tw 15 90 — £ f
5 - 18 2 ! :
Clock Rise or Fall Time, 10 - 5 Hs ‘é‘ |
t,CLor 4CL 15 - 5 % !
8 f
§ F

L u: i1

G 20 30 40 %0 &
LOAD CAPACITANCE €L ) —pF

. 92C8-29219
Fig. 7~ Typical propagation delay time as a
function of load capacitance (CL or

WE to Q).

TRANSITION TINE (1T 1 TLp)—PS

AMBIENT TEMPERATURE (T4)#25°C |

i
i
i

40 60 80 100
LOAD CAPACITANCE (Cy )~ pF

9205 - 24322

Fig. 8— Typical transition time as a function

of load capacitance.
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DYNAMIC ELECTRICAL CHARACTERISTICS at T

CL =50 pF, Ry =200 kS

A =25°C; Input t,t; = 20 ns,

CD40108B Types

v LIMITS
CHARACTERISTIC (3')3 T Tye. T e ] UNITS
Propagation Delay Time: 5 - 360 720
IPHL, el H 10 - 140 280 ns
Clock or Write Enable to Q 15 — 100 200
Read or Write Address to Q 5 — 300 600
10 - 120 240 ns
15 -~ 85 170
3-State Disable Delay Time: 5 - 100 200
10 - 50 100 ns
1PZH. tPHZ 15 - 40 8a
tPZL‘ tprz 5 -~ 130 260
10 -~ 60 120 ns
15 - 50 100
Output Transition Time: 5 -- 100 200
ITH L tTLH 10 - 50 100 ns
15 —~ 40 80
Minimum Setup Time: 5 - -95 0
Data to Clock tg(p) 10 - -35 [¢] ns
15 -~ -20 0
B 5 - 125 250
Write Enable to Clock tS(WE) 10 - 50 100 ns
15 - 35 70
o 5 - 125 250
Write Address to Clock tS(WA) 10 - 50 100 ns
15 — 35 70
Clock Rise and Fall Time: 5 -~ - 15
t,CL, t;CL 10 - - 5 us
15 — — 5
Minimum Hold Time: 5 - 110 220
Data to Clock tp(p) 10 - 50 100 ns
15 - 40 80
5 - 135 270
Write Enable to Clock YH(WE) 10 -~ 65 130 ns
15 - 40 80
i 5 - 165 330
Write Addtess to Clock tH(WA) 10 -~ 70 140 ns
15 — 45 80
Maximum Ciock [nput Frequency, 1(5) ;: 3 : MHz
fou 15 | 45 9 -
Minimum Clock Pulse Width, 5 - 175 350
Clock or Write Enable 10 - 65 130 ns
tW(CL) 15 - 45 90
Write Address 5 - 150 300
tW(WAI 10 - 75 150 ns
15 - 45 920
Average Input Capacitance,
— - 7.
(Any Input) Cy 5 5 oF
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9208 - 29216
Fig. 9— Typical power dissipation as a
f ion of input fr y.

Vbo NOTE

MEASURE INPUTS

SEQUENTIALLY,

Veg TO BOTH Vpp AND Vg
CONNECT ALL UNUSED
INPUTS TO EITHER
V¥po OR Vgg

825 27402

Fig. 10~ Input leakage current
test circuit.

INPUTS

Vss
52¢5- 2700181

Fig. 11— Quiescent-device-current

test circuit.
Yoo
INPUTS OQUTPUTS
Vin
o ./
L
vy L - =
|- =
NOTE
Vss TEST ANY COMBINATION
OF iNPUTS
92CS-2T441R1

Fig. 12— Input-voltage test circuit.
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CD40108B Types

STATIC ELECTRICAL CHARACTERISTICS

LIMITS AT INDICATED TEMPERATURES (°C)
CONDITIONS Values at -55, +25, +125 Apply to D, F, K, H, Packages
CHARACTER- Values at —40, +25, +85 Apply to E Package UNITS
ISTIC
s Vo |Vin|vVoo +26
(V) v) | tv)| 55 | —40 | +85 | +125 | Min. | Typ. |Max.
Quiescent Device - 051 5 5 5 150 150 - 0.04 5
Current, - o10] 10 [ 10 [ 10 [ 300 { 300 | — 004 | 10 N
'oD Max. —[oi5] 15| 20 | 20 |60 | 600 | - |o00a [ 20| "
- 0,20 20 | 100 | 100 | 3000 [ 3000 | - 0.08 | 100
Output Low 04 05 5 | 0.64 | 0.61 042 | 0.36 | 0.51 1 — oss——l I 24[—Vpp
. 28— 23-qie
(Slmk) ﬁqrrem 065 |010] 10| 16 | 15 | 11 | 08 |13 | 26 | - wormea s il eos
oL ™in. 15 05| 15 | 42 | 4 | 28 | 24 [34 | 68 | - wa—js  apaswres
Output High 46 |05 | 5 |-064]-061(-042]|-036|-051]| -1 | ma aza—]| 6 19— o
] Py
(‘:Source) 25 (05| 61| -2 |-18 [—13 |-1.15|-16 | =32 | - ware o o oo
urrent, — —
lopt Min. 95 |o010| 10| -16|-16 | -1.1 | -09]-13 ] -26 | - weiE 12 A
1356 0,15( 15 | —4.2 -4 -28 | -24 |-34 | -6.8 — READ 08— 11 14|~ READ 1A
ves —{12 13{— READ OA
Output Voltage: - 0,5 5 0.05 - 0 0.05 S viEw
L‘%Le;f;;( — To0] 10 0.05 _ o 1005 szcs-2res
L - 0,151 15 0.05 - 0 [005) |, TERMINAL ASSIGNMENT
QOutput Voltage: - 05 5 4.95 495 5 —
High-Level, — |010][ 10 9.95 995 | 10
VOH Min. — |05 15 14.95 1495 15 =
Input Low 0545 - | & 15 — | - 15
Voltage, 1,9 | — |10 3 — 1 = 3
ViLMax. 55935 — | 15 4 -1 =141
Input High 0.5, 4.5 — 5 35 35 — —
Voltage, 1,9 - 10 7 7 - —
Vig Min.  Ti'g54357 - 1 15 1 1| - -
Input Current _ . — Jsq10-51|
i Max. 018] 18 [ 01 | 001 | 1 1 +10 0.1 wA
3-State Qutput
Leakage Current| 0,18 | 0,18 | 18 | 0.4 | 0.4 | +12 | 12 ~ |+10—4] t0.4 | uA
loyT Max.
I(IJO 120 129
Hr—
‘ 00—

Dimensions in parentheses are in millimeters and are
derived from the basic inch dimensions as indicated.
80— ﬂ Grid graduations are in mils {10"3 inch).

114 =122

(2.896-3.098) ) )
The photographs and dimansions of each CMOS chip
60— represent a chip when it is part of the wafer. When the
wafer is separated into individual chips, the angle of
? cleavage may vary with respect to the chip face for
40— ! - ditterent chips. The actual dimensions of the isolated
. chip, therefore, may dilfer slightly trom the nominal
dimensions shown. The user should consider a tolerance
of —3 miis to +16 mils applicable to the nominal

20— v dimensions shown.

o—"
- 16105-0.254)
[F—

126 ~134 92CS - 29421
(3.200-3.403) 1

Dimensions and Pad Layout for CD401088H
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CD40108B Types
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Fig. 13— Schematic diagram s2cL-29422
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Fig. 14— Output-enable-delay-times test Fig. 15— Power-dissipation test circuit
circuit and waveforms. and waveforms.
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