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Logic Diagram (Positive Logic)
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Pin Descriptions
Pin No. Pin Name Function
1 Vcea A-port supply voltage. 1.65V<Vcca<5.5V.
2 DIR Direction-control signal.
3 Al Input/output Al. Referenced t0 Vcca
4 A2 Input/output A2. Referenced to Vcca.
5 A3 Input/output A3. Referenced to Vcca.
6 A4 Input/output A4. Referenced to Vcca.
7 A5 Input/output A5. Referenced to Vcca.
8 A6 Input/output A6. Referenced to Vcca.
9 A7 Input/output A7. Referenced to Vcca.
10 A8 Input/output A8. Referenced to Vcca.
11-13 GND Ground.
14 B8 Input/output B8. Referenced to Vccs.
15 B7 Input/output B7. Referenced to Vccs.
16 B6 Input/output B6. Referenced to Vccs.
17 B5 Input/output B5. Referenced to Vcce.
18 B4 Input/output B4. Referenced to Vccs.
19 B3 Input/output B3. Referenced to Vccs.
20 B2 Input/output B2. Referenced to Vcce.
21 Bl Input/output B1. Referenced to Vces
3-state output-mode enables. Pull OE high to place all outputs in 3-state
22 OE
mode.Referenced to Vcca.
23-24 Vces B-port supply voltage. 1.65 V<Vccg <5.5V.
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Ordering Information
Part Number Marking Package Type Shipping Qty
2000pcs/13Inch
UM3608A0 UM3608A0 SSOP24 Tap'% 2 Reol
3000pcs/13Inch
UM3608UO UM3608UO TSSOP24 Tape & Reel
3000pcs/13Inch
UM3608QA UM3608QA QFN24 3.5>6.5 Tap% & Reel
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Absolute Maximum Ratings (Note 1)

Over operating free-air temperature range (unless otherwise noted)

Symbol Parameter Value Unit
Vcea Supply Voltage Range -0.5t0 +6.5 VvV
Vces Supply Voltage Range -0.5t0 +6.5 VvV

V, Input Voltage Range (Note 2) ggg:: 82 :g :22 VvV
Voltage Range Applied to Any A ports -0.5t0 +6.5
Vo Output in the High-Impedance or VvV
Power-Off State (Note 2) B ports -0.5t0 +6.5
Voltage Range Applied to Any A ports -0.5 to (Vceat0.5)
Vo Output in the High or Low State V
(Note 2, 3) B ports -0.5t0 (Vcce+0.5)
lix Input Clamp Current V<0 -50 mA
lok Output Clamp Current Vo<0 -50 mA
lo Continuous Output Current 150 mA
Continuous Current through Vcca, Vecs, or GND +100 mA
Top Operating Temperature Range -40 to +85 <
T, Operating Junction Temperature -40 to +125 <T
Tste Storage Temperature Range -65 to +150 <

Note 1: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to
the device. These are stress ratings only, and functional operation of the device at these or any
other conditions beyond those indicated under "recommended operating conditions" is not implied.
Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

Note 2: The input and output negative-voltage ratings may be exceeded if the input and output current

ratings are observed.

Note 3: The value of Vcca and Ve are provided in the recommended operating conditions table.

Package Thermal Impedance

Symbol Parameter Value Unit
. . SSOP24 88.5
Ruia ﬂgsnig:;cr)]nc—;o—amblent thermal TSSOP24 906 </\W
QFN24 3.5>56.5 37.4
. SSOP24 48.7
Rucion | portotio 0762 (top) thermal TSSOP24 276 TIW
QFN24 3.555.5 38.1
. SSOP24 44.1
R | Juncion-to-board thermal TSSOP24 253 TIW
QFN24 3.5>5.5 15.2
ESD Rating
Symbol Parameter Value Unit
ESD Human body model (HBM) -4000 to +4000 v
Protection Charged device model (CDM) -1000 to +1000
http://www.union-ic.com Rev.01 5/18 May.2025
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Recommended Operating Conditions (Note 1, 2,3,4)

Symbol Parameter Vcei Vcco Min Max | Unit
Vcea 1.65 55
Voo Supply Voltage 165 G \Y
1.65Vt01.95V Vecer>0.65
vie | MR | patainpus | —STRRE 7 v
45Vto55V Veer>0.7
1.65Vt0o1.95V Vecer>0.35
ViL Low\l/_gl\:zglyénpm Data Inputs® zésvvt(t)oségvv (()).g v
45Vto55V Vecer>0.3
. 1.65Vto1.95V Vcei>0.65
i High Level Input ﬁi?;ﬁ;é’;ﬁﬂf 23V102.7V 17 v
Voltage Veea)® 3Vto36V 2
CccA)
45Vto55V Veer>0.7
. 1.65Vto1.95V Vcei>0.35
Vi Low Level Input ﬁﬂ?é?ﬁ'nélﬁuﬁj 23V102.7V o7 |,
Voltage Veen)® 3Vto36V 0.8
CcA)
45Vto55V Veer>0.3
Vi Input voltage Control Inputs 0 55 V
Vio Input/output Active state 0 Vcco v
voltage Three-State 0 5.5
1.65Vto1.95V -4
. 23Vto27V -8
loH High-level output current 3V 1036V 7 mA
45Vto55V -32
1.65Vt01.95V 4
23Vto27V 8
loL Low-level output current 3V 1036V o2 mA
45Vto55V 32
1.65V1t01.95V 20
Input Transition 23Vto27V 20
AUAV | i or Fall Time | Data Inputs 3V 1036V 0] "™V
45Vto55V 5

Note 1:Vcc is the Ve associated with the data input port.
Note 2: Vcco is the Ve associated with the output port.

Note 3: All unused or driven (floating) data inputs (1/0s) of the device must be held at logic HIGH or LOW
(preferably Ve or GND) to ensure proper device operation and minimize power.

Note 4: All unused control inputs must be held at Vcca or GND to ensure proper device operation and

minimize power comsumption.
Note 5: For Vcc values not specified in the data sheet, Vi min = Ve <0.7 V, ViL max = Ve <0.3 V.
Note 6: For Vcca values not specified in the data sheet, VIH min = Vcea %0.7 V, VL max = Veea %<0.3 V.
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Electrical Characteristics (Note 1, 2)
Over recommended operating free-air temperature range (unless otherwise noted)

Parameter Test Conditions Vcea Vcces Ta=25°C -A'.OCC t0 85T Unit
Typ Max| Min Max
lon=-100pA, V\i=Viy | 1.65Vt04.5V | 1.65V to 4.5V Veceo-0.1
lon=-4mA, V\=Vix4 1.65V 1.65V 1.2
VOH |0H:-8mA, V|:V|H 2.3V 2.3V 1.9 Vv
|0H:-24mA, V|:V|H 3V 3V 2.4
lon=-32mA, V\=Vi4 45V 45V 3.8
lor.=100pA, Vi=VL 1.65Vto45VvV | 1.65Vto4d.5V 0.1
lo.=4mA, V\=VL 1.65V 1.65V 0.45
Vo|_ |o|_:8mA, V|:V||_ 2.3V 2.3V 0.3 Vv
lo.=24mA, V\=VL 3V 3V 0.55
lor=32mA, V\=VL 45V 45V 0.55
I DIR V| = Vcca 0r GND 1.65Vto5.5V | 1.65Vto5.5V + 2| pA
AorB _ ov 0V to 5.5V + +
lott | “pgry | VIOrVo=01055V momowy oV ) 2| A
AorB Vo = Vcco Or GND,
loz Port OE = Vi 1.65Vto 5.5V | 1.65Vto5.5V + 2| pA
1.65Vto55V | 1.65Vto55V 15
lcca VizVea o GND 5V 0V 5] pA
© Y 5V 2
1.65Vto55V | 1.65Vto55V 15
Vi=Vcci or GND
lcce lo=0 5V 3, 2| nA
ovVv 5V 15
lccatlecs ViEVea &OND | 165V 055V | 165V 1055V 25| nA
One A portat Veea —
Aport | 0.6V,DIRat Vcca, 50
B port = open
Alcca DIR at Vcca—0.6 V, 3V to 5.5V 3V to 5.5V HA
B port = open,
DIR A port at Vcea Or 50
GND
One B port at Vees —
Alcce | B port 0.6 V, DIR at GND, 3V to 5.5V 3Vto 5.5V 50 pA
A port = open
c | contoll\/ovee or GND 33V 3.3V 4 5| pF
Inputs
Co | 2O | Vo=Veeas or GND 3.3V 3.3V 8.5 10| pF
i0 B Port 0= Vccas ‘ . . p
Note 1: Vceiis the supply voltage associated with the input port.
Note 2: Vcco is the supply voltage associated with the output port.
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Switching Characteristics
Over recommended operating free-air temperature range, Vcca= 1.8V +0.15V (unless otherwise noted)

From To VCCB:1.8V VCCB:2.5V VCCB:3.3V V(:(:B:5V
Parameter (Input) (Output) +0.15V +0.2V +0.3V +0.5V Unit
P P Min Max | Min Max | Min Max | Min  Max
toun A B 1.7 21913 92 |1 74 |08 7.1 ns
tPHL
EPL” B A 09 238|08 23607 23407 234/| ns
PHL
isz OF A 15 296|15 294 |15 293|14 292 ns
PLZ
isz OF B 24 322|119 182|17 17613 163 ns
PLZ
iPZH OF A 04 265|04 258|04 257]04 257| ns
PZL
iPZH OF B 18 32 |15 175|12 16609 158 ns
PZL

Switching Characteristics

Over recommended operating free-air temperature range, Vcca= 2.5V £0.2V (unless otherwise noted)

FI’OIT] TO VCCB=1.8V VCCB=2.5V VCCB=3.3V VCCB=5V
Parameter (Input) (Output) +0.15V +0.2V +0.3V +0.5V Unit
P P Min Max | Min Max | Min Max | Min  Max
:PL” A B 15 21412 9 |08 62 |06 48 | ns
PHL
:PL“ B A |12 93 |1 9.1 |1 89 (09 88 | ns
PHL
?’“Z OE A 14 178 |14 177 |14 16514 166 | ns
PLZ
ip“z OFE B 23 296 |18 133|17 117{09 115]| ns
PLZ
tpzH — 4
- OE A 1 165 |1 165 | 1 165 | 1 16. ns
?’Z“ OE B 1.7 28215 12912 111 |1 105 | ns
PZL
http://www.union-ic.com Rev.01 8/18 May.2025
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Switching Characteristics

Over recommended operating free-air temperature range, Vcca= 3.3V +0.3V (unless otherwise noted)

From To VCCB:1.8V VCCB:2.5V VCCB:3.3V V(:(:B:5V
Parameter (Input) (Output) +0.15V +0.2V +0.3V +0.5V Unit
P P Min Max | Min Max | Min Max | Min  Max
EPL” A B 15 21211 88 |08 63 |05 44 ns
PHL
toun B A 08 72 |08 62 |07 61 |06 6 ns
tPHL
isz OE A 1.6 146 | 1.6 145 | 1.6 143 |16 142 | ns
PLZ
isz OF B 21 29 |17 108|15 101(08 121| ns
PLZ
iPZH OE A 0.8 137 [ 0.8 135 | 0.8 133108 132 | ns
PZL
ipz“ OE B 18 277|114 12411 95 |09 89 ns
PZL

Switching Characteristics

Over recommended operating free-air temperature range, Vcca= 5V £0.5V (unless otherwise noted)

FI’OIT] TO VCCB=1.8V VCCB=2.5V VCCB=3.3V VCCB=5V
Parameter (Input) (Output) +0.15V +0.2V +0.3V +0.5V Unit
P b Min Max | Min Max [ Min Max | Min  Max
foLn A B 15 214 |1 88 |07 6 |04 42 | ns
tPHL
tPLH
B A 0.7 7 04 48 (0.3 45 103 4.3 ns
tPHL
?’“Z OE A 03 116|03 115(03 113|03 112| ns
PLZ
tpHz _
oLy OE B 2 28.7 [ 1.6 9.7 |14 89 (07 7.8 ns
ipz“ OE A 07 107|07 105{07 104 |07 102| ns
PZL
tean OF 27613 114|188 |09 81
= OE B 1.5 7. . . . . . ns
Operating Characteristics
Ta=25<
Test Veca= Vecs Veca= Vcca= Vecs Veea=
Parameter - =1.8Vv Vces =2.5V =3.3V Vceg =5V | Unit
Conditions
Typ Typ Typ Typ
A-port input,
Coin B-port output 4 4 4 4
| bortineut ¢ =g, 55 55 55 55
A | f=10MH, PF
POTLINPUL 4 — £ = 1 s 55 55 55 55
Cpee |_B-POIt output
® B-port input,
A-port output 4 4 4 4
(1) Power dissipation capacitance per transceiver
http://www.union-ic.com Rev.01 9/18 May.2025
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Typical Characteristics

Figure 1 VoL Voltage vs loL Current
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Parameter Measurement Information

From Output R 2 Veco TEST S1
rom Outpu 0 Open
Under Test W\/ GNFI; tpd Open
C,—— R tPLZ/tPZL 2 X Vcco
SeeNote A — | - trrz/tezH GND
Load Current
Veeo CL RL V1p
1.8V +0.15V 15PF 2kQ 0.15Vv
2.5V +0.2V 15PF 2kQ 0.15Vv
3.3V +0.3V 15PF 2kQ 0.3V
5V 0.5V 15PF 2kQ 0.3V
| |
> -
I I Vcal
Input X Vcc|/2 X VCCI/2
ov
VOLTAGE WAVEFORMS PULSE DURATION
| Veel
Veal2 \ Veell2
Input oV
tpLH % - tp
— y
Veeol2, \ Veeol2 ort
Output
P v
VOLTAGE WAVEFORMS PROPAGATION DELAY TIMES
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Output Veea
Control \ /
V V

(low-level ceal2 \ / ceal2
enabling) oV
Output tpzL » i‘» —» 1‘7 tpLz
Waveform 1 Veeo
S1at 2*Veco 3 « Vecol2 L
(See Note B) ‘ | { o/ Vor+Vqp
t | iz Vou
pzZH P> - > - PHZ

Output ,

Waveform 2 | o Von
S1 at GND /:/Vcco/z i -\VOH'VTP

(See Note B) ‘ oV

VOLTAGE WAVEFORMS ENABLE AND DISABLE TIMES

NOTES:

A. C_ includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low, except when disabled
by the output control. Waveform 2 is for an output with internal conditions such that the output is high,
except when disabled by the output control.

C. All input pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zo =
50Q, dv/dt>1V/ns.

D. The outputs are measured one at a time, with one transition per measurement.

E. trLz and tenz are the same as tais.

F. tezL and tpzy are the same as ten.

G. tpun and tpre are the same as tpq.

H. Vca is the Vcc associated with the input port.

I. Vceo is the Ve associated with the output port.

J. All parameters and waveforms are not applicable to all devices.
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Detailed Description

The UM3608 is an 8-bit, dual supply non-inverting bus transceiver. Pin A and direction control pin are
support by Vcea and pin B is support by Vcce. The A port is able to accept I/O voltages ranging from 1.65
V to 5.5 V, while the B port can accept 1/O voltages from 1.65 V to 5.5 V. The high on DIR allows data
transmission from A to B and a low on DIR allows data transmission from B to A.

Functional Block Diagram

DIR

)
—C_j

p
Al B—«W
<
R GRGEE

vy v
To Seven Other Channels

Logic Diagram (Positive Logic)

Feature Description

Fully Configurable Dual-Rail Design Allows Each Port to Operate Over the Full 1.65V to 5.5V
Power-Supply Range

Both Vcea and Vecs can be supplied at any voltage between 1.65V and 5.5V making the device suitable for
translating between any of the voltage nodes (1.8V, 2.5V, 3.3V and 5V).

lort Supports Partial-Power-Down Mode Operation
lore prevents backflow current by disabling I/O output circuits when device is in partial-power-down mode.

Device Functional Modes

The UM3608 is bus transceiver that can operate from 1.65V to 5.5V (Vcca) and 1.65V to 5.5V (Vcee). The
signal translation between 1.65V and 5.5V requires direction control and output enable control. When OE
is low and DIR is high, data transmission is from A to B. When OE is low and DIR is low, data
transmission is from B to A. When OE is high, both output ports will be high-impedance.

Table 1. Function Table(1)
(Each 8-Bit Section)

CONTROL INPUTS OUTPUT CIRCUITS
OE DIR A PORT B PORT OPERATION
L L Enabled Hi-Z B data to A bus
L H Hi-Z Enabled A data to B bus
H X Hi-Z Hi-Z Isolation

(1) Input circuits of the data 1/0s are always active.

http://www.union-ic.com Rev.01 13/18 May.2025
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Application Information

The UM3608 device can be used in level-translation applications for interfacing devices or systems
operating at different interface voltages with one another. The maximum output current can be up to 32 mA
when device is powered by 5 V.

1.8V 1 0.1uF 1 L 1uF 5V
0.1uF . l 1 .
VCCA VCCB
» DIR
» OF
UM3608
> A1 B1 >
1.8V > A2 B2 s 5‘t’
Controller » A3 B3 » ystem
> A4 B4 > DATA
DATA » A5 B5 >
> A6 B6 >
> A7 B7 >
» A8 B8 >
aND GND GND
<

Typical Application Circuit
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Package Information

UM3608A0 SSOP24
Outline Drawing
DIMENSIONS
y D . ,“f symbol MILLIMETERS INCHES
n HHHHHH'HHHHHH 4—{:& Min | Typ [ Max | Min | Typ | Max
t \ A - - 2.00 - - 0.079
I | I _ AL |005| - | - |oo002| - -
B o i | At\)2 140 | 1.75] 1.85 | 0.056 | 0.069 | 0.073
0.22 1 0.30 | 0.38 | 0.009 | 0.012 | 0.015
RAGLELEELEELEELLE 7. ¢ | 0090170250004 0007|0010
Top View End View D 7.90 [ 8.20 | 8.50 | 0.316 | 0.328 | 0.340
E 5.00 | 5.30 | 5.60 | 0.197 | 0.209 | 0.220
El 7.40 1 7.80 | 8.20 | 0.291 | 0.307 | 0.323
e 0.65BSC 0.026BSC
Side View L 0.55 - 1.05 | 0.022 - 0.042
0 0< - 8° 0< - 8°
Land Pattern
aliinliiliey
NOTES:
1. Compound dimension: 8.20>5.30;
_ - 2. Unit: mm;
‘mmHﬂﬂHHﬂHHﬂﬂ 3. General tolerance #0.05mm unless otherwise
0,65t 035l | specified;
4. The layout is just for reference.

Tape and Reel Orientation

O O O

[ ]
XX

Ov809ENN
LD LLLLLL]

pnnonnonanng
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UM3608UO TSSOP24
Outline Drawing
DIMENSIONS

Symbol MILLIMETERS INCHES
Min | Typ | Max | Min | Typ | Max
< o . A - - | 1.20 - - 0.047
AEARAARAARAAT ¥ J Al 0.05 - 0.15 | 0.002 - 0.006
! A A2 0.80 - 1.05 | 0.031 - 0.041
| r ___________ E ) A3 0.34 | 0.44 | 0.54 | 0.013 | 0.017 | 0.021
i b 019 [ - | 0.30 [ 0.007 - 0.012
E)H T H T L c 009 | - [o020[0004| - [o0.008
JEL jow e D |7.70[7.80 [ 7.90 [ 0.308 | 0.312 | 0.316
Top View End View E 430 | 440 | 450 | 0.169 | 0.173 | 0.177
El 6.20 | 6.40 | 6.60 | 0.244 | 0.252 | 0.260

v . e 0.65BSC 0.026BSC
EY - 0.45 | 0.60 | 0.75 | 0.018 | 0.024 | 0.030

< Side View L1 1.00REF 0.039REF

b L2 0.25BSC 0.010BSC
01 0° | - ge | 0° - 8°

02 10° | 12| 14= | 10° 12° 14=
03 10° | 12| 14<= | 10° 12° 14=

Land Pattern

1.35

000000000

5.80

NOTES:

_E] m H D 5H JHLH H D H H H > Sﬁr,?pm'd dimension: 7.80>4.40;

065> e 03 3. General tolerance #0.05mm unless otherwise
specified;
4. The layout is just for reference.
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Outline Drawing
D | DIMENSIONS
| symbol |_MILLIMETERS —INCHES
A Min | Typ | Max | Min Typ Max
. A | 0.70 |0.75] 0.80 | 0.028 | 0.030 | 0.032
AL | - 005 | - — [ 0002
A3 0.203REF. 0.008REF.
— b | 0.0 [0.25] 0.30 | 0.008 ] 0010 ] 0.012
i D | 540 [ 550 | 560 | 0.216 | 0.220 | 0.224
; DI | 395 | - | 415 | 0158 | - | 0.66
e e E_ | 340 [ 350 3.60 | 0.136 | 0.140 | 0.144
Ig—_ 77777 U =1 ET | 195 | - | 245 | 0078 | - | 0.086
: r : e 0.50B5C 0.020B5C
=y | J g Side View
N ‘ el 1.50BSC 0.060BSC
SHAAnNNgAN L | 030 040] 050 | 0.012 ] 0016 | 0.020

Bottom View

Land Pattern

5.50

b 4.05

G0

3.50
2.05
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I
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1.50
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ST

NOTES:

1. Compound dimension: 3.50>5.50;

2. Unit: mm;

3.General tolerance 0.05mm unless otherwise specified;

4. The layout is just for reference.

Tape and Reel Orientation

@) O

O

XX
vYO809¢
NN

http://www.union-ic.com Rev.01

17/18

Jun.2020



http://www.union-ic.com/

EUnion UM3608

SEMICONDUCTOR

GREEN COMPLIANCE

Union Semiconductor is committed to environmental excellence in all aspects of its
operations including meeting or exceeding regulatory requirements with respect to the use of
hazardous substances. Numerous successful programs have been implemented to reduce the
use of hazardous substances and/or emissions.

All Union components are compliant with the RoHS directive, which helps to support
customers in their compliance with environmental directives. For more green compliance
information, please visit:

http://www.union-ic.com/index.aspx?cat_code=RoHSDeclaration

IMPORTANT NOTICE

The information in this document has been carefully reviewed and is believed to be accurate.
Nonetheless, this document is subject to change without notice. Union assumes no
responsibility for any inaccuracies that may be contained in this document, and makes no
commitment to update or to keep current the contained information, or to notify a person or
organization of any update. Union reserves the right to make changes, at any time, in order to
improve reliability, function or design and to attempt to supply the best product possible.
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