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Features

5V tolerant Inputs and Outputs
24 mA balanced drive outputs

Low power, pin-compatible replacement for
LCX, LPT, LVC, LVCH & LVT families

FCT-C speed at 5.4 ns
Power-off disable outputs permits live

Edge-rate control circuitry for significantly
noise characteristics

Typical output skew < 250 ps

ESD > 2000V

TSSOP (19.6-mil pitch) and SSOP (25-mil pitch)
packages

Extended commercial temperature range of
-40°C to +85°C

Ve = 2.7V 10 3.6V

Typical V g p (ground bounce) <0.6V atV ¢ = 3.3V,
Tp=25°C

insertion
improved

16-Bit Registered Transceiver

Functional Description

The CY74FCT163646 16-bit transceiver is a three-state,
D-type register, and control circuitry arranged for multiplexed
transmission of data directly from the input bus or from the
internal registers. Data on the A or B bus will be clocked into
the registers as the appropriate clock pin goes to a HIGH logic
level. Output Enable (OE) and direction pins (DIR) are
provided to control the transceiver function. In the transceiver
mode, data present at the high impedance port may be stored
in either the A or B register, or in both. The select controls can
multiplex stored and real-time (transparent mode) data. The
direction control determines which bus will receive data when
the Output Enable (OE) is Active LOW. In the isolation mode
(Output Enable (OE) HIGH), A data may be stored in the B
register and/or B data may be stored in the A register.

The CY74FCT163646 has 24-mA balanced output drivers with
current limiting resistors in the outputs. This reduces the need
for external terminating resistors and provides for minimal
undershoot and reduced ground bounce. The inputs and
outputs were designed to be capable of being driven by 5.0 V
busses, allowing them to be used in mixed voltage systems as
translators. The outputs are also designed with a power-off
disable feature enabling them to be used in applications
requiring live insertion.
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CY74FCT163646
Pin Configuration SSOP/TSSOP
Top View
N -
1PIR [1 56| ] 10E
1ckas []2 55 | ] jcLkBA
15AB [ 3 54 [ 18BA
GND []4 53] enD
1A1 s 52| ] 1B1
1,2 e 51| ] 1B2
vee [ 7 50 [] Vec
"3 g 49 ] 1B3
o 48] 1B4
145 [ 10 47 1Bs
GND [J11 46 | ] GND
1A6 |: 12 45 :| 1B6
1A7 [ 13 44 187
148 [ 14 43]] 1Bs
271 [ 15 427 281
272 [ 16 41| 282
oAz [ 17 40 [] 2B3
GND []18 39[] enD
2A4 [ 19 38| ] 2B4
285 [ 20 37| ] 285
286 []21 36 ] 2Be
vee [ 22 35[] vee
2A7 [ 23 34 ] 287
278 [ 24 33 ] 2Bs
GND [ 25 327 onD
2SAB [ 26 31[] 2SBA
2CLKAB [ 27 30 [] ,cLkBA
2DIR [ 28 29 [7] 20E
Pin Description
Pin Names Description
A Data Register A Inputs Data Register B Outputs
B Data Register B Inputs Data Register A Outputs
CLKAB, CLKBA Clock Pulse Inputs
SAB, SBA Output Data Source Select Inputs
DIR Direction
OE Output Enable (Active LOW)
Function Table [
Inputs Data I/0& ]
— Function
OE DIR CLKAB CLKBA SAB SBA A B
H X HorlL HorlL X X Input | Input | Isolation
H X I I X X Store A and B Data
L L X X X L Output | Input | Real Time B Data to A Bus
L L X HorL X H Stored B Data to A Bus
L H X X L X Input | Output | Real Time A Data to Bus
L H HorL X H X Stored A Data to B Bus
Notes:

1. H=HIGH Voltage Level, L = LOW Voltage Level, X = Don’'t Care, I~ = LOW-to-HIGH Transition
2. The data output functions may be enabled or disabled by various signals at the OE or DIR inputs. Data input functions are always enabled, i.e., data at the
bus pins will be stored on every LOW-to-HIGH transition on the clock inputs.
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r = " r = " r = " r = "
I []1 I I []1 I
I []1 I I []1 I
BUS B BUS A BUS B
I []1 I I []1 I
I []1 I I []1 I
L—J|L—41 L —J|L—21
[HTT] [T
N N
DIR OE CLKAB CLKBA SAB SBA DIR OE CLKAB CLKBA SAB SBA
L L X X X L H L X X L X
Real-Time Transfer Real-Time Transfer
BusB to BusA BusA to BusB
r = " r = " r = " r = "
I l| I I I []1 I
> | 11 |
BUS A | '[ | | BUS B : {1 :
| |</‘—'— | 11 |
I | | I []1 I
L—J|L—41 L —J|L—21
il il
N -
DIR OE CLKAB CLKBA SAB SBA DIRE! OE CLKAB CLKBA SAB SBA
H L I X X X L L X HorlL X H
L L JX_ f i i H L HorlL X H X
X H
Storage from Transfer Stored Data
A and/orB to A and/orB
Maximum Ratings DC Output VOIRAGE «...ceocveceeee et -0.5V to +7.0V
. . . . DC Output Current
(gﬁki)é)glfnemslhlrfgt tterftegs)eful life_ may be impaired. For user (Maximum Sink Current/Pin) .........c.ccccoeeeenenee -60 to +120 mA
’ ' Power Dissipation..........ccccoviiiiiririee e e 1.0Ww
Storage Temperature ............cccccoceeeeeennne -55°C to +125°C o P
Ambient Temperature with Static Discharge Voltage .......ccccoeeevieiieninciiee e >2001V
oo Appliel:(; 559G 1o 4125°C (per MIL-STD-883, Method 3015)
Supply Voltage Range .........ccccceevvieieeiinenn. 0.5V to +4.6V Ambient
DC INPUt VORAGE ....eove e, -0.5V to +7.0V Range Temperature Ve
Commercial —40°C to +85°C 2.7V to 3.6V
Notes:

3. Cannot transfer data to A-bus and B-bus simultaneously.

4. Stresses greater than those listed under Maximum Ratings may cause permanent damage to the device. This is a stress rating only and functional operation of
the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. Exposure to absolute maximum
rating conditions for extended periods may affect reliability.
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Electrical Characteristics

CY74FCT163646

Over the Operating Range Voc=2.7V to 3.6V

Parameter Description Test Conditions Min. Typ. Bl | Max. Unit
ViH Input HIGH Voltage All Inputs 2.0 55 \Y,
A Input LOW Voltage 0.8 \
Vi Input Hysteresis!®! 100 mv
V ik Input Clamp Diode Voltage Vee=Min,, [jy=-18 mA -0.7 -1.2 \
Iy Input HIGH Current Vee=Max., V;=5.5V +1 HA
I Input LOW Current Vce=Max., Vi=GND 1 HA
lozn High Impedance Output Current Vce=Max., Voyt=5.5V +1 HA
(Three-State Output pins)
lozL High Impedance Output Current Vcee=Max., Vout=GND +1 HA
(Three-State Output pins)
lopL Output LOW Currentl’] Vee=3.3V, ViN=Viy 50 920 200 | mA
or V., Voyr=1.5V
lopH Output HIGH Currentl”] Vee=3.3V, ViN=Viy -36 -60 | -110 | mA
or V., Voyr=1.5V
VoH Output HIGH Voltage Vee=Min,, Igy=-0.1 mA Vce—0.2 \
Vee=3.0V, Igy= -8 mA 2.418] 3.0
Vee=3.0V, loy=-24 mA 2.0 3.0
VoL Output LOW Voltage Vcee=Min,, g = 0.1mA 0.2 \
Vee=Min,, Ig = 24 mA 0.3 0.5
los Short Circuit Currentl’] Vee=Max., Vour=GND -60 -135 | —240 | mA
lorr Power-Off Disable Vee=0V, Vouts4.5V +100 HA
Capacitance I (T, = +25°C, f = 1.0 MHz)
Symbol Description ] Conditions Typ. Max. Unit
Cin Input Capacitance VN =0V 4.5 6.0 pF
Cout Output Capacitance Vout =0V 5.5 8.0 pF
Notes:

5. Typical values are at Vcc=3.3V, Ty=+25°C ambient.

6. This parameter is guaranteed but not tested.

7. Not more than one output should be shorted at a time. Duration of short should not exceed one second. The use of high-speed test apparatus and/or sample
and hold techniques are preferable in order to minimize internal chip heating and more accurately reflect operational values. Otherwise prolonged shorting
of a high output may raise the chip temperature well above normal and thereby cause invalid readings in other parametrics tests. In any sequence of parameter
tests, lgg tests should be performed last.

©®

Vonu=Vcc—0.6 V at rated current.
This parameter is measured at characterization but not tested.
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CY74FCT163646
Power Supply Characteristics
Parame-
ter Description Test Conditions Typ. Bl | Max. Unit
lcc Quiescent Power Supply Current | Vcc=Max. V|n<0.2V 0.1 10 HA
V|NZVCC_O-2V
Alcc Quiescent Power Supply Current | Voc=Max. ViN=Vee—0.6VH9 [ 2.0 30 A
TTL Inputs HIGH
lccp Dynamlc Power Supply Vcc=Max., Outputs Open | V|\=Vc or 50 75 HA/MHz
Current[l] DIR=OE=GND ViN=GND
One-Bit Toggling
50% Duty Cycle
Ic Total Power Supply Current[1?] Vec=Max.,Outputs Open V|N=Vcc or 0.5 0.8 mA
f,=10 MHz (CLKBA) V|N=GND
0,
50% Duty Cycle Vin=Vee06Vor | 05 | 08
DIR=OE=GND Vin=GND
One-Bit Toggling, f;=5 MHz, | "IN~
50% Duty Cycle
Vce=Max., Outputs Open | V|N=Vcc or 25 | 3.8
f,=10 MHz (CLKBA) V|N=GND
0,
50% Duty Cycle Vin=Vee06Vor | 2.6 | 410
DIR=OE=GND Vi =GND
Sixteen-Bits Toggling INT
f1=2.5 MHz
50% Duty Cycle
Notes:

10. Per TTL driven input); all other inputs at V¢ or GND.
11. This parameter is not directly testable, but is derived for use in Total Power Supply calculations.

2. I =1

Ic

QuIESCENT * linpuTS * |DYNAMIC
IcctAlecDpNT+eep(foNc /2 + f1Ny)
Quiescent Current with CMOS input levels
Power Supply Current for a TTL HIGH input
Duty Cycle for TTL inputs HIGH

Number of TTL inputs at Dy

Dynamic Current caused by an input transition pair (HLH or LHL)
Clock frequency for registered devices, otherwise zero

Number of clock inputs changing at f;
Input signal frequency
Number of inputs changing at f;

All currents are in milliamps and all frequencies are in megahertz.
13. Values for these conditions are examples of the I formula. These limits are guaranteed but not tested.
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CY74FCT163646
Switching Characteristics  Over the Operating Range Vc=3.0V to 3.6V[14:1%
CY74FCT163646A | CY74FCT163646C
Parameter Description Min. Max. Min. Max. Unit | Fig. No. 18l
tpLH Propagation Delay 15 6.3 15 5.4 ns 1,2
tpHL Bus to Bus
tpzH Output Enable Time 15 9.8 15 7.8 ns 1,7,8
tpzL DIR or OE to Bus
tpnz Output Disable Time 1.5 6.3 1.5 6.3 ns 1,78
tpLz DIR or OE to Bus
toLH Propagation Delay 1.5 6.3 1.5 5.7 ns 1,5
tpHL Clock to Bus
tpLH Propagation Delay 15 7.7 15 6.2 ns 15
tpHL SBA or SAB to Bus
tsu Set-Up Time HIGH or 2.0 — 2.0 — ns 4
LOW Bus to Clock
ty Hold Time HIGH or 15 — 15 — ns 4
LOW Bus to Clock
tw Clock Pulse Width 5.0 — 5.0 — ns 6
HIGH or LOW
tsk(o) Output Skewl7] — 0.5 — 0.5 ns —
Ordering Information CY74FCT163646
Speed Package Operating
(ns) Ordering Code Name Package Type Range
54 CY74FCT163646CPAC 756 56-Lead (240-Mil) TSSOP Commercial
CY74FCT163646CPVC 056 56-Lead (300-Mil) SSOP
6.3 CY74FCT163646APAC 756 56-Lead (240-Mil) TSSOP Commercial
CY74FCT163646APVC 056 56-Lead (300-Mil) SSOP
Notes:

14. Minimum limits are guaranteed but not tested on Propagation Delays.
15. For V¢ =2.7, propagation delay, output enable and output disable times should be degraded by 20%.
16. See “Parameter Measurement Information” in the General Information section.

17. Skew any two outputs of the same package switching in the same direction. This parameter is guaranteed by design.

Document #: 38-00575
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Package Diagrams
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© Cypress Semiconductor Corporation, 1997. The information contained herein is subject to change without notice. Cypress Semiconductor Corporation assumes no responsibility for the use
of any circuitry other than circuitry embodied in a Cypress Semiconductor product. Nor does it convey or imply any license under patent or other rights. Cypress Semiconductor does not authorize
its products for use as critical components in life-support systems where a malfunction or failure may reasonably be expected to result in significant injury to the user. The inclusion of Cypress
Semiconductor products in life-support systems application implies that the manufacturer assumes all risk of such use and in doing so indemnifies Cypress Semiconductor against all charges.



