TOSHIBA CMOS DIGITAL INTEGRATED CIRCUIT

INTEGRATED CIRCUIT

TOSHIBA

TC74LCX16652FT

TECHNICAL DATA SILICON MONOLITHIC

TENTATIVE DATA
LOW VOLTAGE 16BIT BUS TRANSCEIVER / REGISTER
WITH 5V TOLERANT INPUTS AND OUTPUTS

The TC74LCX16652FT is a high parformance CMOS 16bit
BUS TRANSCEIVER /REGISTER. Designed for use in 3.3 Volt
systems, it achieves high speed operation while
maintaining the CMOS low power dissipation.

This device is designed for low-voltage (3.3V) Vc¢
applications, but it could be used to interface to 5V
supply environment for both inputs and outputs.

This device is bus transceiver with 3-state outputs, D-type
flip-flops, and control circuitry arranged for muitiplexed
transmission of data directly from the internal registers.
All inputs are equipped with protection circuits against

TSSOP56-P-61

static discharge. Weight : 0.25g (Typ.)
FEATURES
e low voltage operation : V¢c=2.0~3.6V
e High speed operation : tpd =6.0ns (Max.) (Vcc=3.0~3.6V)
e Output current : |lonl/loL=24mA (Min.) (Vcc=3.0V)
e Latch-up performance : 500mA
® Package : TSSOP (Thin Shrink Small Outline Package)
e Bidirectional interface between 5V and 3.3V signals.

Power down protection is provided on all inputs and outputs.

(Note) Do not apply a signal to any bus terminal when it is in the output mode. Damage may

result.

All floating (high impedance) bus terminals must have their input levels fixed by means of

pull up or puli down resistors.

The informstion contained herein 13 presented only as 8 guide for the of our p

" No bality is

TOSHIBA CORPORATION for any infringements of intellectual property or other nights of the third parties which may resuit from its use
No ficense 1 granted by implication of otherwise under any Inteltectusl property or other rights of TOSHIBA CORPORATION or others.

(© These TOSHIBA products are intended (of use in genersl P {office N
d etc) plesse make sure that you comuit with us before you use these TOSHIBA products in equipment whnch

. messuring

'Nu:res e-'nuovdmanlrmgh quality anclor reliability, and in equipment which may Invoive Wfe th g or critical appl

not kmited 1o such uses as atomic energy control, Lo or P
contri, all types of safety devices, etc TOSHIBA cannot accept and hereby disciaims Liability for any damage which may occur in case the

TOSHIRA products ars tsed in such squioment or apphcations without prior consultation with TOSHIBA

g but

. traffic signsis, medical imtrumentation, combustion

TC74LCX16652FT - 1

16)

TOSHIBA CORPORATIO

B 9097248 0026832 L93 W




INTEGRATED CIRCUIT

TOSHIBA TC74LCX16652FT

TECHNICAL DATA

PIN ASSIGNMENT IEC LOGIC SYMBOL
10EAB 1 56 10EBA —  se
1OEBA——1—-—‘>‘ EN1(BA)
1CAB 2 55 1CBA 10EA8 ——————1 EN2(AB)
1CBA 1> (3
1548 3 54 15BA 1s8a—8 1,
2
1wcaB—2t ]
GND 4 S3 GND 3 > 5
15A8 e G6
— 29
1A1S 52 1B1 zosaA—z—a——h EN7 (BA)
20EAB————] ENB (AB)
142 6 S1 182 2c8a_30 co
25883 G10
Vee 7 50 Ve 2CAB iz a1
1A3 8 49 183 2SAB G2
L 52 am
144 9 48 184 5 =1 |3 30
141 : 2
71 71
1A510 47 185 50 6] =
16l Favs
GND11 46 GND 1a2__6 e o3 B2
1A612 45 186 1438 L .49 e3
1A713 44 197 18032 | %8 isa
1814 43 188 1a5__10 L .Y ass
24115 42 281 18612 1 . .3 186
2A216 a1 282 a7 3 L DL Y
28317 40 283 7Y IR LN . .23 188
42 o
GND18 39 GND 15 > [0
7 70 1
24419 38 284 10 12| >
kv H v
24520 37 285 w8 | LA N}
24621 36 286 a3 17 | . %0 @
Vee22 35 Ve 28419, ] | .38 o
2A723 34 287 ' s 20 . | 37 oas
2A824 33 288 M2 L 35 2ms
GND25 32 GND w723 ] | 34 oey
25A826 31 258A e 1. .33 e
208827 30 2CBA
20EAB28 29 20€EBA
(TOP VIEW)
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INTEGRATED CIRCUIT

TOSHIBA TC74LCX16652FT

TECHNICAL DATA

TRUTH TABLE

CONTROL INPUTS BUS
OEAB |OEBA| CAB | CBA | SAB | SBA A B FUNCTION
- X x X INPUT | INPUT |The output functions of A and B Busses are
Z Z disabled.
L H Both A and B Busses are used as inputs to
I | r X X X X the internal flip-flops. Data on the Bus will
be stored on the rising edge of the Clock.
INPUT |OUTPUT
The data on the A bus are displayed on the
X* X* L X L L
B bus.
H H
L L The data on the A bus are displayed on the
I x* L X B Bus, and are stored into the A storage
H H flip-flops on the rising edge of CAB
H H -
The data in the A storage flop-flops are
* * X X .
X X H Qn displayed on the B Bus. -
L L The data on the A Bus are stored into the
| xe H % A storage flip-flops on the rising edge of
CAB, and the stored data propagate directly
H H
onto the B Bus.
QUTPUT| INPUT .
. N The data on the B Bus are displayed on the
X X X L L L
A bus.
H H
L L The data on the B Bus are displayed on the
x| f X L A Bus, and are stored into the B storage
L L H H flip-flops on the rising edge of CBA.
The data in the B storage flip-flops are
X* * X H
X Qn X displayed on the A Bus.
L L The data on the B Bus are stored into the

In X " B storage flip-flops on the rising edge of
CBA, and the stored data propagate directly
onto the A Bus.

X*
H H

OUTPUTIOUTPUT

The data in the A storage flop-fiops are
H L X* xX* H H an an displayed on the B Bus, and the data in the
B storage flop-flops are displayed on the A.

X : Don't care

Z : High Impedance

Qn : The data stored into the internal flip-flops by most recent low to high transition of
the clock inputs. :

*  The clocks are not internally gated with either OEAB or DEBA. Therefore, data on the A
and/or B Busses may be clocked into the storage flip-flops at any time.
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INTEGRATED CIRCUIT

TOSHIBA TC74LCX16652FT

TECHNICAL DATA

SYSTEM DIAGRAM
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INTEGRATED CIRCUIT
TOSHIBA TC74LCX16652FT

TECHNICAL DATA

TIMING CHART
6t 1
me | | | 7777777777777,
ssa 2 //////'/m l }_1 }_Ir‘
___r[_rle ! ! ﬂ ! VI
7 L iyl

[0 | I N
N 1|—1! Wll i

M e e

A Input A : Qutput
B : Output 8 : Input

% Don't Care
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INTEGRATED CIRCUIT

TOSHIBA

TECHNICAL DATA

TC74LCX16652FT

MAXIMUM RATINGS

PARAMETER SYMBOL RATING UNIT
Supply Voitage Range Ve -0.5~7.0 Y
DC Input Voltage
(CAB, CBA, SAB, SBA, OEAB, VIN -0.5~7.0 Y
OEBA)

-0.5~7.0 (Note 1)

DC Bus 1/0 Voltage Viro T05~Vec+05 (Note 2) v
Input Diode Current ik -50 mA
Output Diode Current lok 150 (Note 3) | mA
DC Qutput Current louT 50 mA
Power Dissipation PD 18D mWw
DC V¢/Ground Current lcc/iGND +100 mA
Storage Temperature Tstg -65~150 °C

{(Note 1) Off-State
High or Low State. igyT absolute maximum rating must be observed.

(Note 2)
(Note 3)

VOUT<GND, Voytr>Vcc

RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL RATING UNIT
2.0~3.6
Supply Voltage vee 15~36 (Note &) | "
input Voltage
(CAB, CBA, SAB, SBA, OEAB, VIN 0~5.5 \Y)
OEBA)
Bus 1/0 Volta v 0~5.5 (Note 5) |,
us otage 1/0 0~ Ve (Note 6)
124 (Note 7)
Output Current ) loH/loL $12 (Note 8) mA
Operating Temperature Topr -40~85 °C
input Rise And Fall Time dt/dv 0~10 (Note 9) | ns/V

(Note 4)
{Note 5)
(Note 6)
(Note 7)
(Note 8)
{Note 9)

B 9097248 002L837 175 M

Data Retention Only.
Off-State

High or Low State.
Vce=3.0~3.6V
Vee=2.7~3.0V
ViN=0.8~2.0V, Vcc=3.0V

TC74LCX16652FT -6
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INTEGRATED CIRCUIT

TOSHIBA TC74LCX16652FT

TECHNICAL DATA

ELECTRICAL CHARACTERISTICS
DC characteristics (Ta= —40~85°C)

PARAMETER SYMBOL TEST CONDITION Ve W MIN. | MAX. | UNIT
Input "H" Level ViH 2.7~36{ 2.0 — y
Voltage "L" Level ViL 27~36f — 0.8

Vv
IoH = - 100uA [2.7~3.6 _SCZ —
"H" Level VOH VIN=VIH or V|L loH = - 12mA 2.7 2.2 —_
loH= - 18mA 3.0 2.4 —
Sulttput IQH = - 24mA 3.0 22 | — Y
ctage loL=100sA  |2.7~36] — 0.2
loL = 12mA 2.7 - 0.4
"y | Y VIN=V|H or V
L Leve ot IN=FROTAL g = 16ma 30 | — | o4
loL = 24mA 3.0 — | 055
Input Leakage Current N VIN=0~5.5V 27~36} — 50| A
3-State Output VIN=VIH or VL - N
Off-State Current '0z VoyTt =0~5.5V 2.7~36 30| pA
Power Off Leakage
=5.5V - 100 | wA
Current loFF  |VIN/VouT=5.5 0 %
Quiescent Supply | ViN=Vce or GND 2.7~36| — 20.0
Current cc VIN/VOUT = 3.6~5.5V 27~36] — [t200]
y7i
l icc P
l:;rjfse In Icc Per Alcc |ViH=Vee-0.6V 27~36| — | 500
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INTEGRATED CIRCUIT
TOSHIBA TC74LCX16652FT

TECHNICAL DATA

AC characteristic (Ta= —40~85°C)

PARAMETER SYMBOL TEST CONDITION Vee ™) MIN. | MAX. { UNIT

Maximum Clock . 2.7 — —
. M

Frequency fmax | (Fig-1. 2) 33+03] 170 | — Hz

Propagation Delay toLH . 2.7 — 6.6
Fig.1, 2

Time (An, Bn-Bn, An) o, | 92 3303 15 | 60 |
Propagation Delay 2.7 — 83

Time :pLH (Fig.1, 5) ; ns
(CAB, CBA-BH, An) pHL 3.3%03 1.5 7.5
Propagation Delay 2.7 — 8.3

Time :pLH (Fig.1, 2) " " ns
(SAB, SBA-Bn, An) pHL 3.3%£0.3 1.5 .5
Output Enable Time tozL . 2.7 — 8.3

(OEAB, OEBA-An, Bn) to7H (Fig-1, 3, 4) 33+03| 15 | 75 |
Output Disable Time tpLz . 2.7 —_ 8.3

—_— . 4

(OEAB, OEBA-An, Bn) | tomz (Fig.1. 3, 4) 33203 15 | 75 | ™
. . 2.7 4.0 —

Minimum Pulse Width :WE;) (Fig.1, 5) 337030 30 ns
W . - . . _—
. . . 2.7 2.5 —

Minimum Set-up Time ts (Fig.1, 5) 33403 23 — ns
. 1. —

Minimum Hold Time th (Fig.1, 5) 3.32170‘3 1; — ns
Output To Output tosLH 2.7 — —

Skew tosHL (Note 1033503 — [ 10 | ™

(Note 10) Parameter guaranteed by design.
(tosLH =ItpLHm ~ tpLHnl tosHL =ItpHLm = tpHLA))

DYNAMIC SWITCHING CHARACTERISTICS (Ta =25°C, Input ty=tf=2.5ns, C| =50pF, R =500{})

PARAMETER SYMBOL TEST CONDITION TYP. | UNIT
Vee (V)
Quiet Output Maximum Dynamic VoLp Vi =3.3V, Vi =0V 33 0.8 Vv
VoL
Quiet Output Minimum Dynam\llcoL Nowl |ViH=3.3V, v =0V 33 0.8 Vv

TC74LCX16652FT ~ 8
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INTEGRATED CIRCUIT

TOSHIBA TC74LCX16652FT

TECHNICAL DATA

CAPACITIVE CHARACTERISTICS {Ta=25°C)

PARAMETER SYMBOL TEST CONDITION TYP. | UNIT
Vee (V)
Input Capacitance CIN OEAB, OEBA, CAB, CBA, SAB, SBA 33+03 7 pF
Bus input Capacitance Ciso - |An, Bn 33103 8 pF
Power Dissipation
= +
Capacitance CpD fiN=10MHz (Note 11) |3.3%20.3| 25 pF

(Note 11) Cpp is defined as the value of the internal equivalent capacitance which is
calculated from the operating current consumption without load.
Average operating current can be obtained by the equation :

lCC (opr.) =Cpp - Vec - fin+lcc/ 16 (per F/F)

TEST CIRCUIT
Fig.1
Open
SWITCH o—0 60V PARAMETER SWITCH
o—O GND
tpLH. tpHL Open
ouTPUT MEASURE tpl_z: thL 6.0V
tpHZ, tpZH GND
€L =50pF tw. s, th, fMax Open
R =500€)

TC74LCX16652FT -9
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INTEGRATED CIRCUIT
TOSHIBA

TECHNICAL DATA

TC74LCX16652FT

AC WAVEFORM
Fig.2 tpLH. tpHL

t  25ns ty 25ns
— h_-
INPUT f o 5 ”
1
(An, Bn, SAB, S8A) / "N 10%
P e GAD
VoH
ouTPUT 15V
(Bn, An)
— VoL
tpLH tpHL
T T

Fig.3 tplz, tpHZ. tpZL, tpzH

tf 25ns t 25ns
—
INPUT 1 :8%
(OEBA) N 10%.4]
ouTPUT
(An) 15V
A VoL+03V
tpzt tpLz
OUTPUT [ TNon-03v
(An) / 15v
tpzH tpHz

B 9097248 002kA84L &Th IN

2.7V

GND

jov

VoL

VoH

GND
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INTEGRATED CIRCUIT

TOSHIBA

TECHNICAL DATA

TC74LCX16652FT

Fig.4 tpLz, tpHZ, tpZL. tpzH

Fig.5

ouTPUT
(8n)

QUTPUT
(8n)

tr

tpLH. tpHL twr 15 th

25ns
.-

INPUT
(CAB, CBA)

10% o

INPUT
{An, Bn)

/

90%
1.5v

ouTPUT
(8n, An)

tpHL

B 9097248 002b842 532 WM

t¢ 25ns ty 25ns
v
90% !
15v
L
N 5]
30v
tpLz
1.5v
A Vop+0.3V v
tpzL oL
WVYoH~-03V / VoH
tpHZ \ / 1.5V
GND
tpZH
te, 2 5ns
/— 27V
\'__//_\__—/ g GND
tw (H) tw (L)
¥
/_ 27v
15v /
GND
ts (H) th (H) tg (L) th (L)
) 1
Vou
15V \
Vou
tpLH
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INTEGRATED CIRCUIT

TOSHIBA TC74LCX16652FT

TECHNICAL DATA

OUTLINE DRAWING
TSSOP56-P-61 Unit : mm

HrnnARRRRARRAAAARRARRARARRAR T 2

61201
81202

THRRROTOEE | S
B Ttk EEs]

1.020.05

1.2 MaX

012005
|
¥

0~10 (
02s

ST00+

St00~- Svi 0

Weight : 0.25g (Typ.)

TC74LCX16652FT ~ 12*
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