CMOS Logic Guide

VCX and VCX-Equivalent Devices
TC74VCX/TC7TMA/TCTSA Series

2.5V/3.3V CMOS Logic IC Series

Electronic devices used in information, communication and portable systems are rapidly advancing into the
realm of lower voltage. Higher performance is therefore required of the standard logic which is used for
interfacing with these devices. In response to these demands, Toshiba offers a wide line-up of VCX and VCX-
equivalent devices which support a wide range of low-voltage applications. The TC74VCX, TC7MA and TC7SA
feature high speed and high drive capability as well as excellent interfacing capability, cost performance and a
wide package line up which enables support for all types of low-voltage systems. In order to meet market
requirements, Toshiba will continue to offer standard logic ICs with smaller packages and increasing levels

of performance.
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Overview
High Speed:  3.0ns max.tea @ 2.5V +/- 0.2V
2.5ns max.tea @ 3.3V +/- 0.3V (TC74VCX16245)
High Drive: 24mA @ Vcc=3.0V
Supply Voltage Range: 1.8V to 3.6V
3.6V tolerant inputs and outputs

Bus Hold* / Serial Resistor (TC74VCX series, TC7MA series)
*Optional product, based on demand

Wide Line up : 8, 16, 18, 20 bit Bus, Gate, MSI, Single Gate (TC7SA)

Wide package Line up: TSSOP14, 16, 20, 48, 56-pin (TC74VCX )
US 16, 20-pin (TC7TMA) , US 5-pin (USV), SMV 5-pin (TC7SA)

Available from three sources (TC74VCX)

VCX Wide Products & Package Line Up
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Standard VCX Series

Mini VCX-Equivalent

TC 74 VCX xxx FT (EL)

—— Em

74 Series
TOSHIBA CMOS

Shipping Style
Boss Tape & Reel

Suffix for TSSOP

Function Number

Family Name

TC 7M A xxx FK (EL)

Mini MOS Logic
74 Series
TOSHIBA CMOS

Shipping Style
Emboss Tape & Reel

Suffix for US16/US20
Package

Function Number

Family Name
A: VCX-Equivalent

Single Gate VCX-Equivalent

TC 7S A xxx F (TES5L)

Shipping Style
Em

F: SMV, FU: USV
Function Number
A=VCX-Equivalent

Single Gate Logic

74 Series
TOSHIBA CMOS

Family

0ss Tape & Reel

Wide Function Line Up

Octal

————

)
Wide Bit

Bus
—_———
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Electrical Characteristics

Characteristics TC74VCX Series TC7MA Series 7C7SA Series
Power Supply Voltage 1.8 - 3.6V 1.8 - 3.6V 1.8 - 3.6V
. ] Part No. TC74VCX16244FT TC7TMA244FK TC7SAO00FU
Péigg%?:g;?:sl%%;ﬁ]e VCC=3.3+0.3V 2.5ns max. 3.5ns max. 2.8ns max.
Ta=-40 to 85° C VCC=2.5+0.2V 3.0ns max. 4.2ns max. 3.7ns max.
VCC=1.8V 5.0ns max. 8.4ns max. 7.4ns max.
VCC=3.3+0.3V +24mA +24mA +24mA
Output Current Drive VCC=2.5+0.2V +18mA +18mA +18mA
VCC=1.8V +6mA +6mA £6mMA
VCC=3.3+0.3V 2.0/0.8V 2.0/0.8V 2.0/0.8V
Input voltage (VIH/VIL) | vCC=2.5+0.2V 1.6/0.7V 1.6/0.7V 1.6/0.7V
VCC=1.8V 0.7Vce/0.2Vee 0.7Vce/0.2Vee 0.7Vcc/0.2Vee
3.6V Input Tolerance YES YES YES
3.6V Output Tolerance YES YES YES
Quiescent Supply Current 20pA 20pA 20pA
Operating Temperature Range -40to 85° C

2.5V/3.3V interface solution
I/0 Equivalent Circuit

TC74VHC series

TC74LCX series

TC74VCX series

TC7MH series TC7MZ series TC7MA series
TC7SH series TC7SZ series TC7SA series
TC7SZxx A Series
Vcca?i.SV Vce=3.3v Vce=2.5v
r - r - I_ -
I I I
I
x | I I
Input Output Input Output Input Output
Y 0 33V 5.0V o 3.3v 3.3V 0 2.5V
| x x | x x | | x x |
I I | I
- — 00— — 4 - — — 4 — — 4
GND GND GND
Recommended Operating Condition
/ Family Name TC74VHC series TC74LCS series TC74VCX series
TC7MH series TC7MZ series TC7MA series
Input Output TC7SH series TC7SZ series TC7SA series
DC Input Voltage 0V to +5.5V 0V to 5.5V 0V to 3.6V
DC Output Voltage 0V to Vcc 0V to 5.5V 0V to 3.6V
Tolerance 5V Input Tolerance 5V 1/O Tolerance 3.6V I/O Tolerance

* . Off State
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Interface example

3.3V High Speed Interface
|Vcc=3.3V

3.3V 3.3V
“ 4

INPUT OUTPUT

3.3Vto 2.5V
Bi-directional Transition

Vce=2.5V
INPUT OUTPUT
I I
|3.3V , 2.5V
I I
2.5V 3.3V |
OUTPUT INPUT

3.3V to 2.5V Transition

|Vcc=2.5V

2.5V
d

OUTPUT

3.3V
)

INPUT

Maximum Overvoltage:
Inputs/Outputs: 3.6V

Power Down Protection

| Vce=0V

|3.6V ; 3.6V
INPUT OUTPUT

lore=10 LA max.@ -40 ~+85° C
Zero Power Off Leakage Current
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TC74VCX Series

Switching Waveforms

VCX16245, LCX16245A VCX16245, LCX16245A

.
\\ VCX162‘45
2

\ | __—tLcxae24sA

- \ \
[ LCX16245A

/ | vCx16245

GND GND
Conditions 2ns/div, 1V/div Conditions 2ns/div, 1V/div
Vee=3.3V Vee = 3.3V
C_ =30 pF, R =500Q C_ =30 pF, R =500Q
Ta=25°C Ta=25°C

Switching Waveforms

(typ.) (typ.)
20 20
Ta =25°C Ta = 25°C
VCC =3.3V VCC =25V
z 15 z B
- -
I I
HQ ‘_’(l
+ | + |N
T I
- -
e 2
g 10 £ 10
[ [
> >
K K}
[ [
a) ]
c c
kel 9
s ®
= (=
g g
§ 5 § 5
o TC74LCX16245A / a TC74VCX16245 /
TC74VCX16245
0 50 100 150 0 50 100 150
Load Capacitance CL (pF) Load Capacitance CL (pF)
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Output Current Characteristics

Output Series Resistor

150
;(E‘ Ta =25°C
~ 125
Vce = 3.6V
L Vcc = 3.3V
100 5
= p & Vce = 3.0V
] / " _ T
£ / Vce = 2.7V
S 75 / 1
8 y/ /S Vcl:c: :. 2.5V
g 5 Y/ e Vee = 2.3V
>
: Z [ ]
3 Vcc = 1.8V
< 25
2
o
)
00 0.5 1.0 15 2.0 25 3.0 35
Low-Level Output Voltage Vg (V)
High-Level Output Voltage Vo -Vee (V)
-35 -30 -25 -20 -15 -10 -05 00
Vce = 1.8V 4 g
| —1—-25 ~
Vcec = 2.3V T
,f 50 <
Vce = 2.5V 1 A B
T = 74 5
Vcc =2.7V -75 5
U ——"1 A 3
Vece =3.0V — 143 =
g
Vec =33V _L—" -100 3
Il —_—
Vee = 3.6V g
-125 %
Ta = 25°C 5
T
-150
Equivalent Circuit
Vcce
Part No.
TC74VCX162244FT

Output Series Resistor

Output series resistor can reduce
the following noise

— Reflection Noise
— Switching Noise
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Simultaneous Switching Noise

VCX162244FT (Vcc=3.3V Typical Data)

GND
\

0.5Vv/div 2ns/div

VCX162244FT (Vcc=2.5V Typical Data)

GND \

0.5V/div 2ns/div

Test Circuit for Simultaneous Switching Noise

Vce

\

Vee
3 N CL RL
L his i
e
LN S
509.%- l/ L %_
Fin + 1 MHz 'J;'
C|_ =30 pF
NS % RL = 500Q

\V4
+H 1A

T
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Bus Hold

Bus Hold
» Holds the last known state of the inputs
« Eliminates the need for external resistor (i.e., saves board space)
* Reduces power consumption
* Improves system speed when switching the bus from tri-state
e Can provide TC74VCXHxx based on demand

TC74VCX TC74VCXHxx (with bus hold)

External Resistor

Input —4l> Input Q————

Bus Hold
Circuit

TC7MA series (Mini VCX-Equivalent)

Information systems, communication and
portable systems are rapidly moving to smaller
packaging. In order to meet these new market
demands, Toshiba offers VCX-Equivalent
devices packaged in our very new package
(US16/US20). It is the TC7MA series.

t=1.0 max
pin pitch=0.5

US16/US20
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UNIT .mm

(not Scaled)




CMOS Logic Guide

Function Availability

P/N TC74VCX TC7TMA TC7SA PINS P/N TC74VCX TC7TMA TC7SA PINS
00 Available — Available 14/5 162374 Available — — 48
02 2Q/00 — Planned 14/5 16500 Available — — 56
04 Mar/00 — Planned 14/5 162500 Available — — 56
08 Available — Available 14/5 16501 Available — — 56
14 Mar/00 — — 14 162501 Available — — 56
32 Available — Planned 14/5 16543 Available — — 56
74 2Q/00 — — 14 162543 Available — — 56
86 2Q/00 — — 14 16600 Available — — 56
125 Mar/00 — Planned 14/5 162600 Available — — 56
126 — — Planned 14/5 16601 Available — — 56
138 2Q/00 2Q/00 — 16 162601 Available — — 56
157 1Q/00 1Q/00 — 16 16646 Available — — 56
244 Available Available — 20 162646 Available — — 56
2244 Available Available — 20 16652 Available — — 56
245 Available Available — 20 162652 Available — — 56
2245 Available Available — 20 16721 Mar/00 — — 56
257 Mar/00 Mar/00 — 16 162721 Mar/00 — — 56
367 2Q/00 2Q/00 — 16 16821 Mar/00 — — 56
373 Available Available — 20 162821 Mar/00 — — 56
2373 Available Available — 20 16823 Mar/00 — — 56
374 Available Available — 20 162823 Mar/00 — — 56
2374 Available Available — 20 16827 Available — — 56
541 Available Available — 20 162827 Available — — 56
2541 Available Available — 20 16834 Available — — 56
573 Available Available — 20 162834 Available — — 56
2573 Available Available — 20 16835 Available — — 56
574 Available Available — 20 162835 Available — — 56
2574 Available Available — 20 16841 Available — — 56
16244 Available — — 48 162841 Available — — 56
162244 Available — — 48 16843 Available — — 56
16245 Available — — 48 162843 Available — — 56
R162245 Available — — 48 4x244 Planned — — TBD
16373 Available — — 48 4x245 Planned — — TBD
162373 Available — — 48 4x373 Planned — — TBD
16374 Available — — 48 4x374 Planned — — TBD

All information included in this table is subject to change without notice.
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US16/US20 Features

* The smallest package in the world Recommended Mount Pad Dimension (Example)
for 20 and 16 pin count
Mounting Area : 20 mm? (20 pin),

0.5
16 mm? (16 pin)
« The thinnest package in the world - S T 0.7
Thickness : 1.0mm max
| | 0.25

* Easy to assemble
0.5 mm pin pitch

= High Reliability / Quality 37 | \
Accept IR reflow / No dry
pack required

| |
* Tape & Reel
One reel is contained 2500pcs. For i ] S ~ UNITmm
both 16 pin and 20 pin devices.

TC7SA series

Single Gate VCX-Equivalent TC7SA (VCX Equivalent) vs. TC7SZ (LCX Equivalent)
Application High performance PC 7SA Series Vee=3.3v
PC server
High speed Network e "" =) 7szseries vec=aav
1 I
Package: usy, SMvV - ' I
i 1 : High Speed &
g 1 1 High Current
o 1 1
2 1] 1 1
s, I 4
4— : - !
: : 7SH Serieg@vcc:4.5v
1 . !
I I [ I I
2 4 6 8 10
Max Propagation Delay Time (ns)

TC7SZ (LCX Equiv.) vs. TC7SA (VCX Equiv.)

Parameter Condition TC7SZ TC7SA
Equivalent LCX VCX
Operating Voltage 1.8V to 5.5V 1.8V to 3.6V

Vce = 2.3V, CL = 30pF 3.7 ns max.

tpLH. tPHL Vce = 3.0V, CL = 30pF 2.8 ns max.
' Vee = 2.3V, CL = 50pF 5.5 ns max.
Vece = 3.0, C, = 50pF 4.8 ns max.

Vce = 2.5+0.2V +8mA min. +6mA min.

IIOHI' loL Vce = 3.3£0.3V +24mA min. +24mA min.
Vce =5.0£0.5V +32mA min.
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USV 5 pin SMV 5 pin
+0.2
2101 28 03
1.2540.1 16 37
< » < >
)
©
A o A 1
A A “_.m E 5 A A “Hl E 5
| - 1_%. | N & S
| & Y o H I e Cvo2 El
ol m <12 - — ;
o 4 o 218 y——— S
\4 o A
v Y 3FH v Y 3
\ 4 0 2 A \ 4 ml 4 y
o
o N
o f7
Tl
o
O.H y S oy
1_ -
Q (=}
d )
US16 16 _ums Unit:mm
No.16 No.9
HHHAHAAH f 7
2 1)
I
o o
& &
I
0 _w_ ; N
|| A
No.8 o
+0.05 0.127+0.05 m
0.25TYP 0.2-0.04 g S

12

4.25 MAX

40£0.1

1.0 Max|
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US20 20 pin

No.20

No.11

Unit:mm

Y

HHHHHEHHHH

I
1
I
I
! al o
_________________ R —— | B = A
| + +
1 Q <
] (3] <
I
I
I v
illilililliki '
1 y 1
[ No.10 | -
I | S
+0.05 0.127+0.05 &
0.25TYP 0.2-0.04 C‘l/\ 01@ <]
< 5.25 MAX o
. 5.0+0.1 _
I
H
1 3
aaNisiainlatiiininininls s
1 =
| R i R i R | D|D O O O =1 —
o] ! 8l 8
o o
H &
ol o
TSSOP 14/16/20 pin
Unit:mm
HAHAA HA i
—x
— N
s | o
£l i
< |
O <l
- — A
7
Yy
—» .
0.24 198
<t -0.07 Package Type a b c
&Y © _
a 38 T [ 5.25max |5.0£0.1| 0.55typ.
| S35 o
- b ol S 3 [ 5.25max |5.040.1|0.255typ
z £
3 o 6.75max |6.5£0.1[0.325typ
H X Y D &
@ZHHHH/' S] S Conforms to EIAJ type |
y | 0.45~0.75

>

1.0+ 0.05
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TSSOP 48 pin

48 25

AR ARAHARA AR AR AR AAHR A | 2

6.1+-0.1
8.1+-0.2

0.5TYP

¢ 12.8 MAX >
< 125201 . g \
o
IS 0.5 <
a [=]
% )
3 23 |e045-075
o~ o
TSSOP 56 pin
56 29
HAARA AR AR AR R AR A AR AR ! 2
A
< o
s| °
a4
© o]
O |
y ||
1 28
0.25TYP 055
| 0.22-0.04 =ER)
e 14.3 MAX >
=)
« 140041 - 7\
o
IS (0.5 <
& « > S
% o5
g 23 0.45-0.75
o~ aa
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Tape and Reel Specification
USV Package

Carrier Tape Specifications and Tape Orientation

0.2+0.05

|
1.75+0.1

8.0£0.2
3501 _

2.75

AL

12+0.1

1.4

22+01 ‘ Unit: mm

Reel Dimensions

| CtoC

Rib ‘

213+05

46
30 .
“
;()1
24
T 00
<‘,4
IR
I
u
|
I
575+05
2178+ 1.0

|
Sensor hole @ i )
|

+2.0
0.9-0.0

1.1+0.2

i 9.5 .

Unit: mm
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SMV Package

Carrier Tape Specifications and Tape Orientation

40£01 0.3+0.05

0.1
215-0.0

AL

1.45+0.1

1.6+0.1

3.05+0.1 Unit: mm

Reel Dimensions

c
| CtoC
|
Rib ‘
D0, :
i +l
5 ‘ 2 N L\ 415 E

46
30

o

:21
1200
<‘,4
8 ||
-

|

I
g75+05
2178+ 1.0

|
Sensor hole @ i )
|

+2.0
0.9-0.0

1.1+0.2

Unit: mm
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TSSOP / US16 / US20 Package

A B W F E P1 P2 PO oD0 t T1 gD1
Ifsl(gp 6.8 54 | 160 | 75 | 1.75 8.0 2.0 4.0 +1651 0.3 15 1.6
Pin type +0.1 | #0.1 | 0.3 | #0.1 | #0.1 +0.1 | 0.1 | #0.1 0 +0.05 | #0.1 | 0.1
ggsop 68 | 69 | 160 | 75 | 175 | 80 | 20 | 40 | L5 | 03 15 | 16
Pin type +0.1 | #0.1 | 0.3 | 0.1 | #0.1 +0.1 | +0.1 | #0.1 0 +0.05 | #0.1 | 0.1
Us16 425 | 426 | 120 | 55 | 175 | 80 20 | 40 +l<551 0.3 13 | 16
Pin type +0.1 | #0.1 | 0.3 | #0.1 | #0.1 +0.1 | 0.1 | #0.1 0 +0.05 | #0.1 | 0.1
Us20 425 | 526 | 12.0 5.5 1.75 8.0 2.0 4.0 +1(551 0.3 1.3 1.6
Pin type +0.1 | 0.1 +0.3 +0.1 +0.1 +0.1 | 0.1 +0.1 0 +0.05 | #0.1 | #0.1
P1 P2 PO
5 Dg
rv
2Dy AW N N N A
\.V A4 7\:*/ \V w A4 \.J)
0 o *
| (
X X
l—Y I
Direction of feed
t? Section Y-Y
Section X-X A
Mechanical Specifications of Reel
<| 3
o
:
TSSOP14
TSSOP16 2100+1 175+ 0.5 215+1.0
TSSOP20
TSSOP48-P
g 100+1 255+ 0.5 295+1.0
TSSOP56-P
US16
100+ 1 13.0+ 0.5 17.0x+ 1.0
Us20
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