Ordering number | EN4628

CMOS LSl

No. 4628 / /

LC74FCT164245, 74FCT164245T

SANYO

Fast 16-Bit CMOS Bidirectional Transceiver

(Supporting 3.3 to 5 V Operation)

Overview

The LC74FCT164245 and LC74FCT164245T 16-bit 3.3-
to-5 V translators are fabricated in an advanced two-
metal-layer CMOS technology. These high-speed low-
power transceivers are designed to be used as interfaces
between 3.3 V and 5 V busses in 3.3/5 V dual power
supply systems. The use of these products allows system
designers to interface TTL-compatible 3.3 V components
to 5 V components. The directionality and output enable
control in these products is designed to allow them to be
used as either two independent 8-bit transceivers or as a
single 16-bit transceiver, In use, the A port is interfaced to
the 3.3 V bus and the B port to the 5 V bus. The direction
control pin (x DIR) controls the data flow direction and
the output enable pin (x OE) disables directionality
control and disables both ports. These control signals can
be driven from either 3.3 V sysiem or 5 V system devices.
The LC74FCT164245T is optimal for driving large-
capacitance loads and low-impedance loads. These cutput
buffers can also be used as an interface between a dual-
power-supply system and external 5 V system equipment,
The LC74FCT 164245 provides a balanced output drive
function that incorporates 25 € (typical value) supply
terminating resistors in each output to minimize ground
bounce. The LCT4FCT164245 features an inter-rail output
amplitude and a control-type output edge rate. These
features aim at improved signal quality. The
LC74FCT164245 is optimal for use in on-board bus
interfaces, and in particular, memory data buses,

Features

+ 0.8 um CMOS technology

* 3.3V bus to 5 V bus interface

» Bidirectional data transfer

» Control inputs can be driven from either 3.3 Vor 5 V
devices.

* Inter-rail output amplitude for both 3.3 V and 5 V ports

» ESD tolerance > 2000 V; MIL-STD-883 (when tested
with the 3015 method)

» ESD tolerance > 200 V; For a machine model with C =
200pFandR =0

» 20 mil center SQFP

 Expanded temperature range: 40 to +85°C
« Vel =5V 10%, Vee2=33V03V

LC74FCT164245T Features
* High drive output levels (Igy: =32 mA, I : 40 mA)

LC74FCT164245 Features

« Balanced output drive: £24 mA

« No external resistors are required since series terminated
outputs are used.

Package Dimensions
unit: mm
3163A-SQFP48
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LC74FCT164245, 74FCT164245T

Function Block Diagram
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Power Supply Operating Sequences

Power on: Either apply V1 first and then V-2, or apply both at the same time.
Power off: Either turn off V-2 first and then V1, or turn off both at the same time.
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LC74FCT164245, 74FCT164245T

Pin Functlons

Pin Function
x OE Output enable input {active low}
x DIR Direction gontrol Input
x AX A side input or three-stale cutput
x BX B side input or three-stale output
Specifications

Absolute Maximum Ratings*

Parameter

Symbol Conditiens Ratings Unit
Pin voltage referenced to GND Vreru™2 -0510+7.0{ V¥
Pin voliage referenced to GND Vream©? -0.510 Voot (Vog?) + 0.5 Y
Operating temperature Topr —40 10 +85 <G
Temperature when bias Is applied Taias =5510 +125 °C
Storage temperature Tsig -5510 +125 °C
Power dissipation Py "y w
DC output current lauT -6010+60| mA

Note: 1. Applying stresses In excess of the absolute maximum ratings may sermanently damage the device. The values specilied here are stress ratings only,

and do not refer to operation under conditions outside either these conditions or the operating conditions. Operating for extended periods at the
absolute maximum raings may adversely influence device refiabilizy. Unless otherwise specified, pin vollages must net exceed Vo1 (or Vog2) + 0.5

V.
2. Inputs and the Vg1 pin

3. Qutputs, VO pins, and the Yce2 pin

4, See Figure 1,

o6 Pdmax - Ta
Function Truth Table* )
Input Output
— UIpUY
« OF DR i Y
L L Bus B data oulput 10 bus A ‘é 0.38
L H Bus A data output 1o bus B b \
H x High-impsdance state. g
2
MNote: * H = High leval '@ \
L = bow level =] \
X = Don't care ]
2 ND. 44
g
o
°
]
E3
[=]
—
= 0
~40 -20 0 20 40 60 B0 B85
Ambient temperature, Ta - °C
A02710
Flgure 1
Capacltances (Ta = 25°C)
Parameter* Symbol Corditions min typ max Unit
Input capacitance Cin 55 8.0 pF
7O capacitance Cio 45 6.0 pF

Note: * Thase capacitance values are logic values, and are not tested.
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LC74FCT164245, 74FCT164245T

DC Electrical Characteristics in the Operating Ranges (A port: 3.3 V)
The following conditions apply unless otherwise specified.

Veel =50V £10%, Viee2 =33 V0.3V Ta =40 to +85°C

Parameter Symbol Conditions*! min typ*2 max Unit
Input high lavel voltage Vi Logic high level guaranteed 2.0 Voot +05 v
Input low level voltage Vi Logic low leve! guaranteed -0.5 +0.8 v
igh level t
Ipput hngh evel curren 05
{input pins}
. I Vi=Vge2
Input high tevel current 05
(FO pins} -
Vg2 = max pA
Input low level current 105
input ping '
(ineut pine) N V) = GND
Input low level current +0.5
(YO pins) -
lozH Vo =Veg2 0.5
High impedance output current Ven2 = max
g imp P oz | Vo = GND wos|
|0H = —8 mA 2.4 3.0 v
Qutput high level voltage V Vec2 e min, Vg s VigorV
P 9 9 OH e in H L loy =-0.1 mA Vee2—-0.2 v
lo, =24 mA 0.3 05 Vv
Cutput low level voltage v Vep2 = min, Vg = Vg or V
p g oL cC IN=ViH IL oy = 0.1 mA 02 v
Quiescent current g2 Vg2 = max, Viy = GND or Vg2 0.35 20| mA

Note: 1. Values stipulated in the electrical characteristics for the correspending product must ba used for the test conditions for the maximum and minimum

values,

2. Typlcal values are values for Veg1 = 5.0 V, Vo2 = 3.3 V, and an ambient temperature of +25°C.

DC Electrical Characteristics in the Operating Ranges (B port: 5§ V)
The following conditions apply unless otherwise specified.

Veel =50 V£ 10%, Vee2 =33V +0.3V Ta =40 to +85°C

Parameter Symbol Conditions*1 min yp*2 max Unit
Input high level voltage Vi Legic high level guaranteed 2.0 A
Input low level voltage Vi Logic low level guaranteed 08 v
Input high level current +5
(input pins)
' IIH V| = Vcc1
Input high level current 15
(O pins) t
Veel = max A
Input low level current 5
input pins| )
(input pins) I Vi = GND
Input low level current £15
(I¥Q pins}
iah | Vo237V 10
High impedance outpul current O2ZH Veg! = max [s] WA
(Three-state output ping) lozL Vo=05V +10
Cuiescent current ico Vel = max, Viy = GND or Vg 0.08 1.5 mA

Note: 1. Values stipulated in the electrical characteristics for the carresponding product must be used for the test conditions for the maximum and minimum

values.

2. Typical values are values for Vgt = 5.0 V, Viop2 = 3.3 V, and an ambient temperature of +25°C.

LC74FCT164245T Output Drive Characleristics (B port: 5 V)

Parameter Symbol Conditions™! min yp"e max Unit
oy = -3 mA 2.5 as v
Output high level voltage Vor Vagt =min, Vi =V or V), loy =-15 mA 2.4 35 v
loy = -22 mA*3 2.0 3.0 v
Output low level voltage VoL Veg! =min, Vi = Vi or V. Iy = 40 mA 0.2 0.55 v

Note: 1. Values stipulated in the electrical characteristics for the corresponding product must be used for the 1est conditions for the maximum and minimum

values.

2. Typical values are values for Vool = 5.0 V, Vee2 = 3.3 V, and an ambient temperature of +25°C.

3. Do not test more than one output at a time. The test time must not exceed 1 second,
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LC74FCT164245, 7AFCT164245T

LC74FCT164245 Output Drive Characteristics (B port: 5 V)

Parameter Symbol Conditions®! min typ*2 max Unit
Output low level current looL Vet =5V, Vg = Vg or Vi, Voyur = 1.5 ¥*3 60 115 150 mA
Output high level current loon | Voot =5V.Viy=VihorV, Vour=15V"3 -60| -115 -150 mA
Cutput high level voltage Vo Vool =min, Vg =Viqorvy :g: ;:2: :: Vee! gi 53 :
Cutput low level voltage Voo Voot s min, Wiy = Vig or Vg, loL =24 mA 0.3 055 v
Note: 1. Values stipulated in the electrical characteristics 'or the corresponding product must be used for the test conditions for the maximum and minimum
values,

2. Typicai values are values for Vo1 = 8.0V, V2 =33 V, and an ambient temperature of +25°C.
3. Do not test more than one cutput at a time. The test time must not exceed 1 second.

Power Supply Current Characteristics

Parameter Symbol : Conditions " min typ*2 max Unit
Quiescent current - g
High-level TTL inputs AICC Vcc1 = ™ax, Vccz =max, Vi = Vch -6V 1.2 30 A
Voot = max, Vg2 = max,
. outputs coen, x CE=x DIR = Vin = Ve,
4
OCperating supply current lccp GND, toggling a sirgle input, Viy = GND 75 120 pAMHZ
50% duty cycle
Vool = max, Vg2 = max,
outputs coen, fi = 10 MHz, Vin=Vee2-08Y,
x OE = x DIR = GND, togglinga | Vi = GND 1.2 47
5 single bit. 50% duty cycle
Total supply current g mA
Vool = max, Vch = max,
outputs osen, fi = 2.5 MHz, Vin=Vec2-06V, 35 85
xOE = xDIR =GND, togglinga | V)y = GND : ’
16 bits, 50% duly cycle

Note: 1. Values stipulated in the electrical characleristics for the corresponding product must be used for the test conditions for the maximum and minimum
values.
. Typical values are values for Va1 = 5.0 V, V2 = 3.3 V, a~d at an ambient temperature of +25°C.
. For the TTL drive inputs [V = 2.4 V), connect a!' the other inputs to Vet or GND.
. Although this parameter cannot be directly meas.-ed, it is p-ovided for calculating the total power dissipation.
- Io = lauigscenTt = linputs + loynamic
|c = lpe + Algg, DHNT +leco (prNcp.’a + filNi)
loe = Quiescent current (laey . looH. and fegz)
Alae = Supply current for the high-level TTL inpus
Dy = Duty cycle for the high-level TTL inputs
Nt =The number of TTL inputs in Dy
leep = Operating current due to input transition pairs (HLH or LHL)
fop = Ciack frequency for register devices (zero for non-regisier devices)
Ngp = The number of clocks inputin icp
fi = Input frequency
Ni = The number of inputs in fi,

[y S L]

LC74FCT164245/164245T Switching Characteristics in the Operating Ranges

Parameter Symbol Conditions*? min*1 yp max Unit

(From A 108 or fom B 10 A oy & 70 | ns
‘ T

P TE Ao ) i 15 120 | ns
- - T

g‘:m‘:%bt': R";fB) ‘[F; "L'g, CL=50pF, R =5000Q 15 7.5 ns
- ™

el s |
- - )

(Oi:l:;%nxdgﬁlsetgn:or B*3) [;TE'Z' 15 75 ns

Note: 1. See the figures for the test circuit and waveforms.
2. Although the minimum values are guaranteed, the transmission delay is not tested.
3, This parameter is guaranteed but not tested.
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LC74FCT164245, 74FCT164245T

PIn Assignment

[ 5] [a) 3] B2 [s0 [so] [rs] [2€] fer] [oe] [29)
RN L
[37] 148 = 2DIR {24)
38] 147 288 (23]
53] GHD 187 [21)
[10] 146 GND [21]
[£1] 14s 185 {21)
LC74FCT164245
[£7] Vee? LC74FCT164245T 185 [19]
[13] 144 Yeel |15
E 143 2B4 {17]
[£5} GXD tB3 [T4]
[15] 142 GND [15]
[T ta 282 [14]
(78] 10F — 281 {T3)
B =B S 2 22 L 28 £ 2 & a
— —_— — (=] _— —_— - — — (] —_ —_
L L] B D BT ] O B B e ) g
Test Circult and Waveform Diagrams
Test Circult for All Outputs
Ycc
YIN
geFr:t;Ifaetor D.U.T. |
RT J'
AOBET LA
Swltch Posltions
Test Switch
Open drain,
Disable low lave!, 60V
Enable low tevel
Disable high level,
Enable hilggh lovel GND
All other tests Open

Definitions: C| = Load capacitance: including the jig and probe capaciiances
Rt = Terminaling resistance: equivalent lo the puise generator's Zoul,

Top view
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LC74FCT164245, 74FCT164245T

Setup, Hold, and Release Timing

! )] -
Data input M W N _ %,VSV
- tx -0
- 3
Timing input _>< - a.vw
Asynchronous control
trem .
Preset, clear, etc. — 5V
1 5Y
Synchronous control LAl
Preset, clear, \ H AN -3
clock enable, ete. . - 1,5V
lw_,"_lH—“ - 0V

Transmisslon Delay 3y

— 1,5V
0y
tein : tpuL

Vou

/ N
Output 7 -— 1,5V
\_VOL

teur ‘
W
———— 1 5¥
0y

_/ N

Common-mode
input transition

Switch,
Reverse-phase

input transition

Pulse Width

Low-high-low pulse

High-low-high pulse
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LC74FCT164245, 7AFCT164245T

Enable and Disable TIming

Enable Disable

3y
Contraol input 1 15V
A

outont —»f trpzo

Qutput §

tPI..Z

i
l

Normally low oy N l'gl 70,3V ;
{ oL
— lpzn t:;‘uz I y '
swicn |/ sy ) 0.3y °H

Normally high GND O.V Q W

Note: 1. These diagrams are for the nput enable low level and the input control disable high level cases.
2. Pulse generator setup for alf pulses: rate £ 1.0 MHz, 2o s50 4, 4 <25ns,1,£25ns

B No products described or contained herein are intended for use in surgical implants, life-support systems, aerospace
equipment, nuclear power control systems, vehicles, disaster/crime-prevention equipment and the like, the failure of
which may directly or indirectly cause injury, death or property loss.

B Anyone purchasing any products described or contained herein for an above-menticned use shall:

(> Accept full responsibility and indemnify and defend SANYO ELECTRIC CO., LTD., its affiliates, subsidiaries and
distributors and all their officers and employees, jointly and severally, against any and all claims and litigation and all
damages, cost and expenses associated with such use;

® Not impose any responsibility for any fault or negligence which may be cited in any such claim or litigation on
SANYQ ELECTRIC COQ., LTD,, its affiliates, subsidiaries and distributors or any of their officers and employees
jointly or severally,

A Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guaranteed for
volume production. SANYO believes information herein is accurate and reliable, but no guarantees are made or implied
regarding its use or any infringements of inteliectual property rights or other rights of third parties.

This catalog provides information as of June, 1895, Specifications and information herein are subject to change
without notice.
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