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Pin Description
Pin Name Function
1 Veea A-Port Supply Voltage. 1.2V<Vcca<3.6V and Vcea<Vecs.
2 GND Ground.
3 A Input/Output A. Referenced to Vca.
4 B Input/Output B. Referenced to Vccs.
3-State Output Enable. Pull OE low to place all outputs in 3-state mode.
5 OE
Referenced to Vcca.
6 Vees B-Port Supply Voltage. 1.65V<V¢cs<5.5V.

Ordering Information

Part Number Packaging Type Marking Code Shipping Qty
3000pcs/7Inch
UM3301B SOT563 BA Tape & Reel
UM3301DA DFNG6 1.45%1.0 CA 3000pes/7inch
Tape & 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 +4.5 \%
Ve Supply Voltage Range -0.5t0 +6.5 \%

A Ports -0.5t0 +4.5
\Y Input Voltage Range \Y
! i ge Rang B Ports 0510 +6.5
Voltage Range Applied to Any [ A ports 05t +45
Vo Output in the High-Impedance or V
Power_Off State 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 \%
(Note 2) B Ports -0.5t0 (Vcce+0.5)
lik Input Clamp Current V<0 -50 mA
lok Output Clamp Current Vo<0 -50 mA
lo Continuous Output Current 50 mA
Continuous Current through Vcca, Vecs, or GND +100 mA
Top Operating Temperature Range -40 to +85 <
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 value of Vcca and Vecg are provided in the recommended operating conditions table.

Recommended Operating Conditions (Note 3, 4)

Symbol Parameter Vcea Vces Min Max | Unit
Vcea 1.2 3.6 \
Ves Supply Voltage 165 55 v

v High Level Input Data Inputs | 1.2V t03.6V | 1.65V t05.5V | Vcer>0.65(N%9) Ve |V

" Voltage OE 12V103.6V | 1.65V 1055V | Vccax0.65 55 [ v

v Low Level |nput Data Inputs 1.2V to 3.6V 1.65V to 5.5V 0 VCCI’O.Ss(NOtES) V

* Voltage OE 12V103.6V | 165V 1055V | 0 Veeax0.35 | V
Voltage Range Applied A-Port 0 36

to Any Output in the

Vo : 1.2V 10 3.6V | 1.65V to 5.5V \%
High-Impedance or B-Port 0 55
Power-Off State )
Input Transition A-Port Inputs | 1.2V to 3.6V | 1.65V to 5.5V 40
AVAV - - 1.65V to 3.6V 40 | ns/vV
Rise or Fall Time B-Port Inputs | 1.2V to 3.6V A5V 055V 30

Note 3. The A and B sides of an unused data 1/0 pair must be held in the same state, i.e., both at
Vcei or both at GND.

Note 4. Vcca must be less than or equal to Ve and must not exceed 3.6 V.

Note 5. Vceiis the supply voltage associated with the input port.
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Electrical Characteristics (Note 6, 7)
Over recommended operating free-air temperature range (unless otherwise noted)

Parameter Test Conditions Vcea Vces M-I;g_zf):/? ax M?;J‘C to gi/ljx Unit
1.2V 1.1
Vora lon=-20pA 1.4V 10 3.6V Veea-0.4 v
1.2V 0.4
VoLa lo.=20pA 12V 1036V 04 \YJ
VoHs lon=-20pA 1.65V to 5.5V Vces-0.4 V
Vois lo.=20pA 1.65V to 5.5V 04 V
I OE Vi=Vcci or GND 1.2V to 3.6V 1.65V to 5.5V + 2| pA
APort M Og\gi’/zo to ov 0V t0 5.5V + )
loff - A
B Port M o;\g%:o 0 0V to 3.6V ov + ol "
loz | AorBPort OE=GND 1.2V to 3.6V 1.65V to 5.5V + 2| pA
1.2V 1.65Vto 5.5V | 0.06
leca Vi=Vcci or GND 1.4V to 3.6V 1.65V to 5.5V 5 uA
lo=0 3.6V oV 2
ov 5.5V -2
1.2V 1.65Vto5.5V | 34
lecs Vi=Vcci or GND 1.4V to 3.6V 1.65V to 5.5V 5 uA
lo=0 3.6V oV -2
ov 5.5V 2
leoatlecs Vi=Vcci or GND 1.2V 1.65Vto 5.5V | 3.5 HA
lo=0 1.4V to 3.6V 1.65V to 5.5V 10
lecza Vi=Vcci or GND 1.2V 1.65V to 5.5V | 0.05 uA
lo=0, OE=GND 1.4V to 3.6V 1.65V to 5.5V 5
loczs Vi=Vcci or GND 1.2V 1.65Vto 5.5V | 3.3 uA
lo=0, OE=GND 1.4V to 3.6V 1.65V to 5.5V 5
Ci OE 1.2V to 3.6V 1.65Vto5.5V | 45 pF
Cio —abort 12V1036V | 165V 1055V =2 oF
B Port 15

Note 6. Vcciis the supply voltage associated with the input port.

Note 7. Vcco is the supply voltage associated with the output port.
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Switching Characteristics
Ta=+25<C, Vcea=1.2V

From To VCCB:1.8V VCCB:2.5V VCCB:3.3V VCCB:5V .
Parameter Unit
(Input) [ (Output) Typ Typ Typ Typ
¢ A B 11 9.6 94 11.2 ns
pd B A 12 10.8 10 10
A 0.5 0.5 0.5 0.5
Len OF B 0.5 0.5 0.5 05 HS
£ OE A 114 118 118 114 s
i B 480 450 265 160
foa tia A Port I?_lisrﬁeand Fall 5 5 5 5 ns
tote | OTOm F;'i‘;‘z :”d Fall 3.2 2.9 2.8 3.2 ns
tsk(o) Channel-to-Channel 0.5 0.5 0.5 15 ns
Max Data
Rate 20 20 20 20 Mbps

Switching Characteristics
Over recommended operating free-air temperature range, Vcca=1.5V#).1V (unless otherwise

noted)
= T VCCB=1.8V VCCB=2.5V VCCB=3.3V VCCB=5V
Parameter (|nr0$) (Outout) 40,15V 0.2V 403V 405V | Unit
P P Min Max| Min Max| Min Max| Min Max
. A B 2 1512 11211 101 0|
pd B A 1 15109 12]05 12]03 13
A 1 1 1 1
fen OE B 1 1 1 1| s
o OF A 180 140 100 100 [
dis B 550 550 530 110
tatn | APOrtRiseandFall |y o ool g5 50015 50|15 50| ns
Time
s, tre Bporti'iﬁjnd Fall 1 o9 45|06 35|05 30|04 40| ns
tsk(o) Channel-to-Channel 0.5 0.5 0.5 05| ns
Max Data
Rate 40 40 40 40 Mbps
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Switching Characteristics
Over recommended operating free-air temperature range, Vcca=1.8V#).15V (unless otherwise

noted)
F T VCCB:1.8V VCCB:2.5V VCCB:3.3V V(:(:B:5V
Parameter (InrolT[) (Outout) .15V .2V +).3V .5V Unit
P P Min Max| Min Max| Min Max| Min Max
i A B 1.6 12 | 14 10 | 1.3 9 112 9 ns
pd B A 15 12|13 85[1 8 [ 09 8
A 1 1 1 1
ten OE B 1 1 1 1 Hus
£ OF A 130 130 130 100 ns
dis B 200 550 450 200
tatn | AFOrtRiseandFall 42 111 40|11 40|11 40| ns
Time
tetp | DPOMRiseandFall 5oy toe 4 los 404 4| ns
Time
tsk(o) Channel-to-Channel 0.5 0.5 0.5 05| ns
Max Data
Rate 60 60 60 60 Mbps

Switching Characteristics
Over recommended operating free-air temperature range, Vcca=2.5V10.2V (unless otherwise

noted)
VCCB=2.5V VCCB=3.3V VCCB=5V
Parameter ('I:nmm) (OUTtO " 40,2V 40,3V 405V | Unit
P P Min Max| Min Max| Min Max
¢ A B 1.1 89 (1 7.8 109 7.2 ns
pd B A 1.2 8911 8 (09 7.6
A 1 1 1
ten OE B 1 1 1 us
A 150 150 150
Lo OF B 200 300 250
tra, tia A Port Rise and Fall Time 0.8 3108 3108 3 ns
trs, tis B Port Rise and Fall Time 0.7 3105 3104 3 ns
tsk(o) Channel-to-Channel 0.5 0.5 05| ns
Max Data
Rate 100 100 100 Mbps
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Switching Characteristics
Over recommended operating free-air temperature range, Vcca=3.3V1).3V (unless otherwise

noted)
VCCB:3.3V VCCBZSV
Parameter (::nrom) (Ol];out) 0.3V .5V Unit
P P Min Max| Min Max
¢ A B 0.9 7108 7 ns
d B A 1 7 109 7
A 1 1
ten OE B 1 1 l.lS
A 150 120
tais OE B 150 200 ns
tra, tia A Port Rise and Fall Time 0.7 3.5]0.7 3.5 ns
tis, tis B Port Rise and Fall Time 0.5 3.0/04 3.0 ns
tsk(o) Channel-to-Channel 0.5 0.5 ns
Max Data
Rate 100 100 Mbps
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Applications Information

The UM3301B/UM3301DA ESD protected level translator provides level shifting necessary to
allow data transfer in a multi-voltage system. Externally applied voltages, Vcca and Vece Set the
logic levels on either side of device. A high voltage signal present on Vcca side of the device
appears as a high voltage logic signal on the Vccs side of the device, and vice-versa.

Block Diagram

The UM3301B/UM3301DA (block diagram see Figure 1) does not require a direction-control
signal to control the direction of data flow from A to B or from B to A. In a dc state, the output
drivers of the UM3301B/UM3301DA can maintain a high or low, but are designed to be weak, so
that they can be overdriven by an external driver when data on the bus starts flowing towards the
opposite direction.

The output one shot detects rising or falling edges on the A or B ports. During a rising edge, the
one shot turns on the PMOS transistors (T1, T3) for a short duration, which speeds up the
low-to-high transition. Similarly, during a falling edge, the one shot turns on the NMOS
transistors (T2, T4) for a short duration, which speeds up the high-to-low transition.

VCCB
VCCA
3
I
______ | e
* ]I One Shot | II:
I L T1
| - ¢
{>c o—[>o—w~,—{——o—
4K I
I |
/10 A /0B
JTLN
s | :Ilo_:_ 1re —| One Shot _"|| I: < >
| One Shot
| T2
T3 _ r————— =t
1 —
—o——«m—o<]—o I
4K oq
T4
:I — L N
One Shot

Figure 1 Block Diagram of UM3301B/UM3301DA 1/O Cell
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Input Driver Requirements
Typical I vs. Vin characteristics of the UM3301B/UM3301DA are shown in Figure 2. For proper

operation, the device driving the data 1/0s of the UM3301B/UM3301DA must have drive strength
of at least 22mA.

In A

V1/4kQ

> Viy

~(Vo-V1)/4kQ

A: V7 is the input threshold voltage of the
UM3301B/UM3301DA (typical Vcci/2).
B: Vp is the supply voltage of the external driver.
Figure 2 Typical Iin vs. Vin Curve

Power Up

During operation, ensure that Vcca<Vcce at all times. During power-up sequencing, Vcca>Vccs
does not damage the device, so any power supply can be ramped up first. The
UM3301B/UM3301DA has circuitry that disables all output ports when either Vcc is switched off
(VCCA/BZOV).

Enable and Disable

The UM3301B/UM3301DA has an OE input that is used to disable the device by setting OE=low,
which places all I1/Os in the high-impedance (Hi-Z) state. The disable time (tgis) indicates the delay
between when OE goes low and when the outputs actually get disabled (Hi-Z). The enable time
(ten) indicates the amount of time the user must allow for the one-shot circuitry to become
operational after OE is taken high.

Pull-up or Pull-down Resistors on 1/O Lines

The UM3301B/UM3301DA is designed to drive capacitive loads of up to 70pF. The output
drivers of the UM3301B/UM3301DA have low dc drive strength. External pull-up or pull-down
resistors need to be higher than 50kQ.

For the same reason, the UM3301B/UM3301DA should not be used in open-drain system, such as
I2C or 1-wire system.
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Typical Operating Circuit

+1.8V +3.3V
VCCA VCCB
+1.8V OE
SYSTEM S;BS"I:"’I\E/M
CONTROLLER
UM3301
DATA j4—p] A B j4—»] DATA
GND GND GND
Figure 3 Typical Operating Circuit
Test Circuits
2xVceo
O
From Output O Open
Under Test From Output
Under Test
15pF MQ
LOAD CIRCUIT FOR MAX DATA RATE, LOAD CIRCUIT FOR TEST St
PULSE DURATION PROPAGATION ENABLE/DISABLE tpzi/toLz 2xVceo
DELAY OUTPUT RISE AND FALL TIME TIME MEASUREMENT tprz/tpzn Open
MEASUREMENT
————— Vee
Input ¥ Veal2 Veal2
I I ov
tpLH+—H !4—»4— tonL
! == Vo < N |
Output Veeol2 Veeol2 | |
| | Vo I | Vea
t — | . t, Input XVCCI/Z X Veal2
[ | ov
I '
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

PULSE DURATION
A. C_includes probe and jig capacitance.
B. All input pulses are supplied by generators having the following characteristics: PRR<10MHz, Zo=50Q,dv/dt=1V/ns.

C. The outputs are measured one at a time, with one transition per measurement.
D. tpiy and tpy are the same as tyq.

E. Vce is the Ve associated with the input port.
F. Vcco is the Ve associated with the output port.
G. All parameters and waveforms are not applicable to all devices.

Figure 4 Load Circuits and Voltage Waveforms
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Package Information

UM3301B SOT563
Outline Drawing
DIMENSIONS

D > svmbol | MIELIMETERS INCHES
I H;' | ||4| [ 0 y Min | Typ | Max | Min | Typ | Max
| A |0525( 060 062 [ 0.021]0.023 | 0.024
T i Al | 000 | - [005[0000| - |0.002
Xl L = b 015 [ - [0300006| - |o0012
+_>b<_L[i3> c 009 [ - [018[0004| - |o0.007
Top View End View D 150 | 1.60 | 1.70 | 0.059 | 0.063 | 0.067
) E 1.10 | 1.20 | 1.30 | 0.043 | 0.047 | 0.051
A El | 1.50 [ 1.60| 1.70 | 0.059 | 0.063 | 0.067

v e 0.50TYP 0.020TYP
2 Side View L | 010 [0.20] 0.30 | 0.004 | 0.008 | 0.012

0 7REF 7REF

Land Pattern

>l

]
| ! 1t
Li—lL|—4fL]R
i | I
Ll v
I I I
| | |
A T T A NOTES:
I I I 1. Compound dimension: 1.60%1.20;

2. Unit: mm;
0.50 0.25 ]
*I I* 3. General tolerance =#0.05mm unless otherwise
specified;
4. The layout is just for reference.

1.40

|«

Tape and Reel Orientation
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UM3301DA DFNG6 1.45%1.0
Outline Drawing

DIMENSIONS
MILLIMETERS INCHES
Symbol - -
3 b R e Min | Typ | Max | Min | Typ | Max
‘ e s A - - 0.60 - - 0.024
[“] [1] [D Al 0.00 - 0.05 | 0.000 - 0.002
U [D [ j¢ A3 0.12REF 0.005REF
o 4 - JbL o b 0.15 |1 0.20 [ 0.25 | 0.006 | 0.008 | 0.010
Top View Bottom View D 135 [ - [1526[0053| - |0.060
E 0.924 - 1.076 | 0.036 - 0.042
A
< v, e 0.50TYP 0.020TYP
A o o o
T T k 020 | - - |oo08| - -
Side View 2=
L1 0.25 - 0.40 | 0.010 - 0.016
L2 0.00 - 0.10 | 0.000 - 0.004
Land Pattern
) - 1y
[} 2 A
N
y | L L
! ol o
[ Bl
£ oMo NOTES:
g el ]! 1. Compound dimension: 1.45x1.00;
y 11 _]__ y 2. Unit: mm;
050 L 3. General tolerance #0.05mm unless otherwise
specified;
4. The layout is just for reference.

Tape and Reel Orientation
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Packing Information
I
< D >
| PO |
! L L ! ! L)
/=T re|-(*1 T~/ 3
I I I I I
Part Number Package Type Carrier Width(W) Pitch(P0) Reel Size(D)
UM3301B SOT563 8 mm 4 mm 180 mm
UM3301DA DFNG6 1.45x%1.0 8 mm 4 mm 180 mm
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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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