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74VVCX1632245

16-BIT DUAL SUPPLY BUS TRANSCEIVER
LEVEL TRANSLATOR WITH A SIDE SERIES RESISTOR

HIGH SPEED: tpp = 4.4ns (MAX.) at Ty=85°C
VCCA = 3.0V VCCB =2.3V
= LOW POWER DISSIPATION:
lcea = leeg = 20uA(MAX.) at To=85°C
= SYMMETRICAL OUTPUT IMPEDANCE:
“OHAl = IOLA = 8mA MIN at
Veea = 3.0V Veeg = 1.65V or 2.3V
|IOHA| = IOLA = 18mA MIN at
VCCA =2.3V VCCB = 165V)
= BALANCED PROPAGATION DELAYS:
oy Ul
= POWER DOWN PROTECTION ON INPUTS
AND OUTPUTS
» 26QSERIESRESISTORONASIDEOUTPUTS
= OPERATING VOLTAGE RANGE:
Veea(OPR) = 2.3V to 3.6V (1.2V Data
Retention)
Vceg(OPR) = 1.65V to 2.7V (1.2V Data
Retention)
= PIN AND FUNCTION COMPATIBLE WITH
74 SERIES 16245
» LATCH-UP PERFORMANCE EXCEEDS
500mA (JESD 17)
= ESD PERFORMANCE:
HBM > 2000V (MIL STD 883 method 3015);
MM > 200V

DESCRIPTION

The 74VCX1632245 is a dual supply low voltage
CMOS 16-BIT BUS TRANSCEIVER fabricated
with sub-micron silicon gate and five-layer metal
wiring c?MO0S technology. Designed for use as an
interface between a 3.3V bus and a 2.5V or 1.8V
bus in a mixed 3.3V/1.8V,3.3V/2.5V and 2.5V/
1.8V supply systems, it achieves high speed
operation while maintaining the CMOS low power
dissipation.

This IC is intended for two-way asynchronous
communication between data buses and the
direction of data transmission is determined by
nDIR inputs. The enable inputs nG can be used to
disable the device so that the buses are effectively
isolated. The A-port interfaces with the 3V bus, the
B-port with the 2.5V and 1.8V bus.

All inputs are equipped with protection circuits
against static discharge, giving them 2KV ESD im-
munity and transient excess voltage. All floating
bus terminals during High Z State must be held
HIGH or LOW.
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ORDER CODES
PACKAGE TRAY T&R
TSSOP48 74VCX1632245TTR
TFBGAS54 | 74VCX1632245LB | 74VCX1632245LBR
UTFBGA42 | 74VCX1632245TB | 74VCX1632245TBR
LOGIC DIAGRAM
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74VCX1632245

INPUT AND OUTPUT EQUIVALENT CIRCUIT

Control Inputs
O

An/Bn

ESD
PROTEC.

J_GMD

O

Vees /Veea

22

OVERVOLT
CONTROL

ESD
PROTEC.

J_GND GND

Rs=(00/260)

CsS15740

PIN DESCRIPTION

TFBGA54 PIN N° UTFBGA42 PIN N° TSSOP PIN N° SYMBOL NAME AND EUNCTION
A3 B3 1 1DIR Directional Controls
J3 F3 24 2DIR Directional Controls
A6, B5, B6, C5, A4, A5, A6, B5, 47, 46, 44, 43, 1A1to 1A8 |Data Inputs/Outputs
C6, D5, D6, E5 B6, C5, C6, D5 41, 40, 38, 37
EG6, F5, F6, G5, D6, E5, E6, F5, 36, 35, 33, 32, 2A1to 2A8 |Data Inputs/Outputs
G6, H5, H6, J6 F6,G4, G5, G6 30, 29, 27, 26
Al, B2, B1, C2, A3, A2, Al, B2, 2,3,5,6, 1B1to 1B8 |Data Inputs/Outputs
C1,D2,D1, E2 B1, C2, C1, D2 8,9, 11,12
El, F2, F1, G2, D1, E2, E1, F2, 13, 14, 16, 17, 2B1to 2B8 |Data Inputs/Outputs
G1, H2, H1, J1 F1,G3, G2, G1 19, 20, 22, 23
Ja F4 25 G2 Output Enable Inputs
A4 B4 48 G1 Output Enable Inputs
D3, D4, E3, E4, C3,C4,E3,E4 4,10, 15, 21, GND Ground (0V)
F3,F4 28, 34, 39, 45
A2, A5, B3, B4, - - NC No Connected
H3, H4, J2, J5
C4,G4 D4 42,31 Veea Positive Supply Voltage
C3,G3 D3 7,18 Vees Positive Supply Voltage
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74VCX1632245

PIN CONNECTION (top view for TSSOP, top through view for BGA)

TSSOP

1 @ 1] 48
2] 1] 47
3 [ 46
4] 1] 45
s [ [ 44
6 [ 1] 43
7l 1] 42
8 [| [] 41
9 ] 1] 40
10 [] 1] 39
11 [ 1] 38
12 ] 37
13 [ ] 36
14 [ 1] 35
15 [] ] 34
16 [] 33
17 [ ] 32
18 [ 1] 31
19 [] 1] 30
20 [] 1] 29
21 ] [ 28
22 [] 1] 27
23 [] 1] 26
24 [] 1] 25

CS15300
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TRUTH TABLE
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DIR

A BUS
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OUTPUT

OUTPUT

INPUT

T

INPUT

OUTPUT

T(r|r| O]
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X=Don't care; Z=High Impedance

4




74VCX1632245

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Veea Supply Voltage -0.5t0 +4.6 \%
Veer Supply Voltage -0.5t0 +4.6 \%

V, DC Input Voltage -0.5t0 +4.6 \%
Vijoa |DC I/O Voltage (Output disabled) -0.5t0 +4.6 \
Vios DC I/O Voltage (Output disabled) -0.5to +4.6 \
Vioa DC I/O Voltage -0.5t0 Veea + 0.5 Y,
V0B DC I/O Voltage -0.5t0 Vgeg + 0.5 Y,

Ik DC Input Diode Current -20 mA

lok DC Output Diode Current -50 mA
loa DC Output Current +50 mA
los DC Output Current +50 mA
leca DC V¢ or Ground Current +100 mA
lccr DC Vc or Ground Current +100 mA
Pq Power Dissipation 400 mw
Tstg Storage Temperature -65 to +150 °C
T Lead Temperature (10 sec) 300 °C

Absolute Maximum Ratings are those value beyond which damage to the device may occur. Functional operation under these conditions is
not implied

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Veea Supply Voltage 2.3t03.6 \%
Veer Supply Voltage 1.65t0 2.7 \%

V, Input Voltage (Dir, G) 010 Veep Y,
Vioa I/0 Voltage 0to Veea Y,
VyoB I/0 Voltage 0to Vceg Y,

Top Operating Temperature -40to 85 °C
dt/dv Input Rise and Fall Time (note 1) 0to 10 ns/\V

1) Viy from 0.8V to 2.0V at V¢ =3.0V
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74VCX1632245

DC SPECIFICATION FOR Vcca

Test Condition Value
Symbol Parameter Vees | Veea Ta=25°C -40to 85 °C Unit
@) ™
N | V) Min. Typ. Max. Min. Max.
Vina [|High Level Input | 1.8 | 2.5 1.6 1.6
Voltage (An) 1.8 | 33 2.0 2.0 %
25 | 33 2.0 2.0
Viia |Low Levellnput | 1.8 | 2.5 0.7 0.7
Voltage (An) 1.8 | 33 0.8 0.8 %
25 | 33 0.8 0.8
Vona [|High Level 23 | 3.0 lo=-100pA 2.8 2.8
Output Voltage 53 | 30 Io=-8mA >4 >4 y
1.65| 3.0 Io=-8mA 2.4 24
165| 2.3 lo=-6mA 1.8 1.8
VoLa |Low Level 23 | 3.0 1o=100pA 0.2 0.2
Output Voltage 53 | 3.0 lo=8mA 0.55 0.55 Vv
1.65| 3.0 Io=8mA 0.55 0.55
1.65| 2.3 lo=6mA 0.40 0.40
ha Input Leakage -
Current 2.7 | 3.6 | V;=Vccor GND +0.5 +5 HA
loza |High Impedance | 2.7 | 3.6 |V|,=GND or 3.6V +1.0 +10 pA
Output Leakage Vig = Vi 0 V)
Current G =Vees
lore | Power Off 0 0 |Via=GNDto 3.6V +1.0 +10 A
Leakage Current Vig=GNDt0 3.6V
G, Dir = GND to
3.6V
lccta | Quiescent 195 | 3.6 _ 2 20 MA
Supply Current [ 195 | 2.7 xIA _xCCA or SEB
= or
27 | 36 | ° B
Alceta |Maximum 2.7 | 3.6 0.75 mA
Quiescent 195 36 | Via=Vcca- 0.6V
Supply Current/ 195 27 Vg =Vccg or GND
Input (An)
(*) Vce range = 3.320.3; 2.540.2V; 1.8+0.15V
IS74 5/15




74VCX1632245

DC SPECIFICATION FOR Vg

Test Condition Value
Symbol Parameter Vees | Veca Tpo=25°C -40to 85 °C Unit
M| V) : :
*) *) Min. Typ. Max. Min. Max.
VlHB ngh Level |npUt 1.8 2.5 O'GSVCCB O'GSVCCB
%‘)’"age (Bn, Dir 18733 0.65Vccs 0.65Vccp v
25 | 33 1.6 1.6
VlLB Low Level |npUt 1.8 2.5 0'35VCCB 0'35VCCB
%c;ltage (Bn, Dir, 18 | 33 0.35Vces 035Vees| V
25 | 33 0.7 0.7
Vong |High Level 23 | 3.0 Io=-100pA 2.1 21
Output Voltage 5371739 lo=-18mA 1.7 17 y
1.65| 3.0 lo=-6mA 1.25 1.25
165| 2.3 lo=-6mA 1.25 1.25
Vog |Low Level 2.3 | 3.0 Io=100pA 0.2 0.2
Output Voltage 5371739 Io=18mA 0.60 060 |
1.65| 3.0 lo=6mA 0.30 0.30
165| 2.3 lo=6mA 0.30 0.30
s Input Leakage -
Current 2.7 | 3.6 | V;=Vccor GND +0.5 +5 HA
lozg |High Impedance | 2.7 | 3.6 | Vo =V|ga Or Vya +1.0 +10 pA
Output Leakage Vig = GND or 2.7V
Current G =Vees
lccis | Quiescent 1.95| 3.6 |V|a=Vcca Or GND 2 20 MA
Supply Current [ 195 | 2.7 |Vjg =Vcp Of GND
2.7 | 3.6 | Diror G=V¢cg or
GND
Alceig  |Maximum 2.7 | 36 0.75 mA
Quiescent 1.95| 36 | Vig =V - 0.6V
Supply Current / 1B~ TceB
|_npUt (Bn, DlR, 1.95 2.7 VlA —VCCA or GND
G)
(*) Vce range = 3.320.3; 2.540.2V; 1.8+0.15V
6/15 1S7]




74VCX1632245

DYNAMIC SWITCHING CHARACTERISTICS

Test Condition Value
Symbol Parameter Vees | Veea Tpo=25°C -40to 85 °C | Unit
\Y V) Min. | Typ. |[Max. [Min. |Max.
VoLpa |Dynamic Low Level 1.8 2.5 C, =30pF 0.25
Quiet An Output 18 33 L i 035 Vv
25 | 33 | LT VimVec 0.35
Vorpg |Dynamic Low Level 1.8 25 C, =30pF 0.25
Quiet Bn Output 18 33 v :OLV Voo oy 0.25 Vv
55 33 IL IH=Vcc 06
Vorva |Dynamic Low Level 1.8 25 C, =30pF -0.25
Quiet An Output 1.8 3.3 L -0.35 %
ViL=0V V|3 =Vcc
25 3.3 -0.35
Vorve |Dynamic Low Level 1.8 25 C, =30pF -0.25
Quiet Bn Output 18 | 33 |y _guv.sy -0.25 v
55 33 IL IH=Vcc 06
Vorva |Dynamic Low Level 1.8 2.5 C, =30pF 2.1
Quiet An Output 18 33 v :OLV Vo v 26 Vv
55 33 IL IH=Vce 56
V, Dynamic Low Level 1.8 2.5 1.7
onve Qﬁiet Bn Output 18 33|, —COLV:\?;OPTV 17 v
25 | 33 | - RTICC 2.0
1574 7115




74VCX1632245

AC ELECTRICAL CHARACTERISTICS

Test Condition Value
Symbol Parameter Vees Veea -40to 85 °C Unit
0 \2 Min. Max.
tpLH tpHL | Propagation Delay Time |1.8+0.15| 2.5+0.2 C =30 pF 1.0 5.8
An to Bn L=
1.8+0.15| 3.3+£0.3 R, =500 Q 1.0 6.2 ns
25+0.2|33%0.3 1.0 4.4
tpLH tpHL | Propagation Delay Time |1.8+0.15| 2.5+0.2 C, =30 pF 1.0 5.5
Bn to An L=
1.8+£0.15| 3.3+0.3 R, =500 Q 1.0 5.1 ns
25+0.2|3.3%0.3 1.0 4.0
tpzL tpzn | Output Enable Time 1.8+0.15| 25+0.2 Ci =30 oF 1.0 5.3
GtoAn 1.8+0.15]3.3+0.3 Lz P 1.0 5.1 ns
.8+0. .3%0. R, =500 Q . .
25+0.2|3.3+0.3 1.0 4.0
tpzL tpzn | Output Enable Time 1.8+0.15| 25+0.2 C =30 bF 1.0 8.3
GtoBn 1.8+0.15| 3.3+0.3 L= P 1.0 8.2 ns
— s R_=500Q - -
25%£0.2|3.3x03 1.0 4.6
tpLz tpnz | Output Disable Time 1.8+0.15| 25+0.2 Ci =30 oF 1.0 5.2
GtoAn 1.8+0.15) 3.3+0.3 L==-P 1.0 5.6 ns
- - R_=500Q
25%£0.2|3.3x03 1.0 4.8
tpLz tpnz | Output Disable Time 1.8+0.15| 25+0.2 Ci =30 oF 1.0 4.6
GtoBn 1.8+0.15) 3.3+0.3 L==-Pp 1.0 45 ns
— i R_=500Q . .
25%+0.2|3.3x03 1.0 4.4
tosLH Output To Output Skew [1.8+0.15| 2.5+0.2 _ 0.5
s > C_=30pF
toshL | Time (notel, 2) 1.8+0.15| 3.3+0.3 _ 0.5 ns
R_=500Q
25%£0.2|3.3%03 0.75

1) Skew is defined as the absolute value of the difference between the actual propagation delay for any two outputs of the same device
switching in the same direction, either HIGH or LOW (tos H = | tpLHm - trLHnls tosHL = | teHLm - teHLAI
2) Parameter guaranteed by design

CAPACITANCE CHARACTERISTICS

Test Condition Value
mbol Parameter Tp=25°C -4 ° ni
Symbo aramete Vees | Veea A 0to85°C | Unit
V) V) Min. | Typ. |Max. |Min. |Max.

Cine | Input Capacitance open | open 5 pF

Cio Input/Output 25 3.3 6 pF
Capacitance

Cpp |Power Dissipation 25 | 33 f=10MHz 28 pF

Capacitance 18 | 33 28 pF

1) Cpp is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without

load. (Refer to Test Circuit). Average current can be obtained by the following equation. lcc(opry = Cpp X Ve X fin + Icc/16 (per circuit)

8/15
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74VCX1632245

TEST CIRCUIT
Veer Veea
T T O_ 6V or ZVCC
R4 O—OPEN
PULSE YR TN O—GND
GENERATOR i D.U.T. i l
Rt T CL RL
- CS14810
TEST SWITCH
tpLh: tPHL Open
tpzi, tprz (Ve = 3.0 10 3.6V) 6V
tpzL, thLz (VCC =23to2.7Vor VCC =1.65to0 195V) ZVCC
tpzr: trHz GND
C, = 30pF or equivalent (includes jig and probe capacitance)
R_ = R4 =500Q or equivalent
Rt = Zgyt of pulse generator (typically 50Q)
WAVEFORM SYMBOL VALUE
Vee
Symbol
3.0to 3.6V 2.3t0 2.7V 1.65 to 1.95V

Vin Vee Vee Vee

A\ 1.5v Veel2 Veel2

Vy Vg, +0.3V VgL +0.15V VgL +0.15V

Vy VoL -0.3V VoL -0.15V VoL -0.15V

4
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74VCX1632245

WAVEFORM 1: PROPAGATION DELAY (f=1MHz; 50% duty cycle)

2.0ns
nAn
nBn Vy
\
«— TpyL
nAn
nBn Vy

CS05160

VOﬂ_

WAVEFORM 2: OUTPUT ENABLE AND DISABLE TIME (f=1MHz; 50% duty cycle)

2.0ns 2.0ns
Viy
90% 90%
nG AV Vi
10% 10% GND
fpzn - <« PHz
xOH
nAn / Y
\
nBn / M
GND
fpz — B teLz
—\ 3.0V or Vcc
nAn Vi
nBn \ Vx
oL
SC13231
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74VCX1632245

TSSOP48 MECHANICAL DATA

mm. inch
DIM.
MIN. TYP MAX. MIN. TYP. MAX.
A 1.2 0.047
Al 0.05 0.15 0.002 0.006
A2 0.9 0.035
b 0.17 0.27 0.0067 0.011
c 0.09 0.20 0.0035 0.0079
D 12.4 12.6 0.488 0.496
E 8.1 BSC 0.318 BSC
El 6.0 6.2 0.236 0.244
e 0.5BSC 0.0197 BSC
K 0 8° 0° 8°
L 0.50 0.75 0.020 0.030

((

al oLl Jel

=

El

PIN 1 IDENTIFICATION
1

7065588C
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74VCX1632245

TFBGA54 MECHANICAL DATA

COPLANARITY

mm mils
DIM.
MIN. TYP MAX. MIN. TYP. MAX.
A 1.2 47.2
Al 0.25 9.8
A2 0.78 0.86 30.7 33.8
B 0.35 0.4 0.45 13.7 15.7 17.7
D 7.9 8.1 311.0 318.9
D1 6.4 252.0
E 54 55 5.6 212.6 216.5 220.5
E1l 4 157.5
e 0.8 315
SE 0.4 15.7
E
£t
s
s | od0ee
H OO 0000
¢ OO0000OO0O
F OO0 00 OPH- %
£ 6 S €y % D1 D
D 000000
c OO0 0000
8 OO 0000
A OO 00 OH|—
/ 1 2 314 5 6
|
PIN 1 ‘
42—
Al |
SEATING PLANE N/AANYANY AN/ K
yya 2b 54x
lo.70]¢] 7390143/C
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74VCX1632245

UTFBGA42 MECHANICAL DATA
mm. mils
DIM.
MIN. TYP MAX. MIN. TYP. MAX.
A 3.90 4.10 153.5 161.4
B 3.40 3.60 133.9 141.7
C 1.07 1.16 42.1 45.6
D 0.3 11.8
E 0.5 19.7
F 0.78 0.86 30.7 33.9
\ \
F C
A J o U U A
.o | LE
6
5
4
3
2
. ®
A B C D E F G
A B C D E F G A
10000000
20000000
50000000
10000000 B
50000000
60000000 |
A

13/15




74VCX1632245

Tape & Reel TSSOP48 MECHANICAL DATA

mm inch
DIM.
MIN. TYP MAX. MIN. TYP. MAX.
A 330 12.992
C 12.8 13.2 0.504 0.519
D 20.2 0.795
N 60 2.362
T 30.4 1.197
Ao 8.7 8.9 0.343 0.350
Bo 13.1 13.3 0.516 0.524
Ko 1.5 1.7 0.059 0.067
Po 3.9 4.1 0.153 0.161
P 11.9 121 0.468 0.476
| -
N
C
\
A
|
‘ i
Po
Bo -

Ko

|
O
]

—J
LJ
Y

Note: Drawing not in scale
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74VCX1632245

Information furnished is believed to be accurate and reliable. However, STMicroelectronics assumes no responsibility for the
consequences of use of such information nor for any infringement of patents or other rights of third parties which may result f rom
its use. No license is granted by implication or otherwise under any patent or patent rights of STMicroelectronics. Specificati
mentioned in this publication are subject to change without notice. This publication supersedes and replaces all information
previously supplied. STMicroelectronics products are not authorized for use as critical components in life support devices or
systems without express written approval of STMicroelectronics.

The ST logo is a registered trademark of STMicroelectronics

All other names are the property of their respective owners
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