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Parameter Symbol Min Typ Max | Unit Test Conditions’
DC SPECIFICATIONS
Total Supply Current®
1.5 Mbps
Vo1 or Vusi Supply Current Iop1 @ 5 7 mA 750 kHz logic signal rate, C; = 450 pF
Vbp2 or Vs, Supply Current Ipp2 1) 5 7 mA 750 kHz logic signal rate, C, = 450 pF
12 Mbps
Vo1 or Vys Supply Current Iopi ) 6 8 mA 6 MHz logic signal rate, C;, = 50 pF
Vb2 or Vusz Supply Current Iz ) 6 8 mA 6 MHz logic signal rate, C;, = 50 pF
Idle Current
Vb1 or Vgus Idle Current Ippi @y 1.7 2.3 mA
Input Currents Ioo-, Ippss -1 +0.1 +1 pA 0V <Vpp, Vops, Vups, Vup, Vsep, Ve,
Tup+, Iup-, Vspu, Vepen < 3.0
ISPD, IPIN;
ISPU, IPDEN
Single-Ended Logic High Input Threshold Vg 2.0 \%
Single-Ended Logic Low Input Threshold Vi 0.8 \Y%
Single-Ended Input Hysteresis Vst 0.4 A\
Differential Input Sensitivity Vi 0.2 \% [Vxp+ = Vxp-|
Logic High Output Voltages Vou 2.8 3.6 \Y R.=15kQ,VL=0V
Logic Low Output Voltages VoL 0 0.3 A\ R =15kQ,VL,=3.6V
Vppi and Vpp, Supply Under Voltage Lockout Vuvio 2.4 3.1 A%
Viusi Supply Under Voltage Lockout Vuviosi 3.5 435 \%
Vius2 Supply Under Voltage Lockout VuvLos2 35 4.4
Transceiver Capacitance Civ 10 pF UD+, UD—, DD+, DD— to ground
Capacitance Matching 10 %
Full Speed Driver Impedance Zoutn 4 20 Q
Impedance Matching 10 %
SWITCHING SPECIFICATIONS, I/0 PINS, LOW SPEED
Low Speed Data Rate 1.5 Mbps Cp=50pF
Propagation Delay® tpHL, trLH 325 ns Cp =50 pF, SPD = SPU = low Vppj,
Vo =33V
Side 1 Output Rise/Fall Time (10% to 90%) Low Speed trE, tEp 75 300 ns Cp =450 pF, SPD = SPU = low Vppy,
Vo =33V
Low Speed Differential Jitter, Next Transition [tu] 45 ns Cp=50pF
Low Speed Differential Jitter, Paired Transition [tosp| 15 ns CL =50 pF
SWITCHING SPECIFICATIONS, 1/0 PINS, FULL SPEED
Maximum Data Rate 12 Mbps CL =50 pF
Propagation Delay3 tpHL, tpLn 20 60 70 ns C,=50pF
Output Rise/Fall Time (10% to 90%) Full Speed tr, trL 4 20 ns CL =50 pF, SPD = SPU = high
Full Speed Differential Jitter, Next Transition [t 3 ns C_=50pF
Full Speed Differential Jitter, Paired Transition [tryp] 1 ns CL =50 pF
Rev. A — 3/14 —
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Parameter Symbol Min Typ Max | Unit Test Conditions'
For All Operating Modes
Common-Mode Transient Immunity |[CMy| 25 35 kV/us Vup+ Vup-» Vbp+s Vbp- = Vppi or Vppa,
at Logic High Output* Vewm = 1000 V, transient magnitude =
800 V
Common-Mode Transient Immunity ICM, 25 35 kV/us Vup+, Vup-, Vbp+, Vop-=0V, Ve =
at Logic Low Output* 1000 V, transient magnitude = 800 V

' CL= BAFAR, Ro=7 A MAMHEGT, Vo= T A MAGEE, Vou = FRE— FEE.

PEEHET — S L= D S0% T 2 —T 4 YA b ZHIZ DREEE KAIREBOZTENET 273 AOBIREN A, BIREIAMIL. USB MEHLA MR THIE,

PV DEFH MO R — « A — K DD+ 735 UD+~F 7215 DD-22 5 UD-~DEHHRIEIL, i EBNY 723 E TR = v D0 50% L~ h b, 5t d 5 i)
FHONH ERY EIFNEE FAY =y VD 50%L L E TTHIE,

Y CMy . Vo> 0.8 Vpp, ZHERF L TV D BICHERF T& 2[FEIMTE — REEDR K AL —L— K TF, CMLIZ Vo<0.8V ZHiRF LT D BICHERFC& 2 EHE— REED
R AN—L—FTF, FHE— NEEAL—L— ME, FHE— NEEDOLS LRV &35 FAY o= v DM S ET, @EEEREI, FHET— RO
NRbhDHEERLET,

Ny r—OFtE

=2

Parameter Symbol Min Typ Max | Unit Test Conditions

Resistance (Input to Output)1 Rio 10" Q

Capacitance (Input to Output)' Cro 2.2 pF f=1MHz

Input Capacitance C 4.0 pF

IC Junction-to-Ambient Thermal Resistance O5a 45 °C/W Thermocouple located at center of
package underside

VFRS R 2T A ZRERARLET, T74b5, BV I~ 8B HAICHR L, B 9~ 16 AT LET,
PANBRIMEBEOANT =% - €757 FETHIE,

RS

ADuM3160 1%, £ 3 [C#T 2MBORBELEREL CWET, FFEDI 0 AT A V L— g Vi &k Lo 5 #ESE i KEEE
JEIZDOWTIE, £ 10 & #gHFMOEs v a 2SR L TIEEN,

=3

UL CSA VDE

Recognized Under 1577 Component
Recognition Program'

Single Protection 2500 V rms Isolation
Voltage

File E214100

Approved under CSA Component Acceptance
Notice #5A

Basic insulation per CSA 60950-1-07 and TEC 60950-1, 2"
ed., 600 V rms (849 V peak) maximum working voltage®

File 205078

Certified according to DIN V VDE V
0884-10 (VDE V 0884-10):2006-12>

Reinforced insulation, 560 V peak

File 2471900-4880-0001

VULIS77 0V, #afgkT A RFEIE 3,000 V rms LA L2 1 BN Z TH ADuM3160 287 2 ~ LE97(V — 27 BB HHEM = 10pA),

2DIN V VDE V 0884-10 [Zf\ ), 45 ADuM3160 (2 1050 Vpeak LA L% 2 NBEEZ 1 PEIMZ 5 Z LI2L 0 7 A R L THFES N TOE TR0 B OB HBLEE =5
pC). (N)~¥—2 D7 F > FiZ, DINV VDE V 0884-10 38 A £ L £,

B x R EESAE COHER R REIEEBIEIC OV TIER 8 Z BB L T &L,
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Parameter Symbol | Value Unit | Conditions

Rated Dielectric Insulation Voltage 2500 \% 1 minute duration

Minimum External Air Gap (Clearance) L(I01) 8.0 min mm Measured from input terminals to output terminals, shortest
distance through air

Minimum External Tracking (Creepage) L(102) 7.7 min mm Measured from input terminals to output terminals, shortest
distance path along body

Minimum Internal Gap (Internal Clearance) 0.017 min | mm Insulation distance through insulation

Tracking Resistance (Comparative Tracking Index) CTI >175 \% DIN IEC 112/VDE 0303 Part 1

Isolation Group IIa Material Group (DIN VDE 0110, 1/89, Table 1)

DIN V VDE V 0884-10 (VDE V 0884-10)#f &1t

INHDOTA Y L—Hi, BEMHIRET — 2 UNTORBILENTZERNT A Y Lb—a U ElT LET, et —2 ok, %
A 2> THERICTI2VLERH Y £3, Xur—JIi2F)~—27 B3 F =7 Z > RiZ, DINV VDE V 0884-10 iR Ef 2R L £,

*5.
Description Conditions’ Symbol Characteristic Unit
Installation Classification per DIN VDE 0110
For Rated Mains Voltage < 150 V rms ItoIV
For Rated Mains Voltage <300 V rms Ito III
For Rated Mains Voltage <400 V rms Itoll
Climatic Classification 40/105/21
Pollution Degree per DIN VDE 0110, Table 1 2
Maximum Working Insulation Voltage Viorm 560 V peak
Input-to-Output Test Voltage, Method B1 Viorm X 1.875 = Vpg, 100% production test, t,, = 1 sec, partial Ver 1050 V peak
discharge < 5 pC
Input-to-Output Test Voltage, Method A Viorm X 1.6 = Vpg, ty, = 60 sec, partial discharge <5 pC Vir
After Environmental Tests Subgroup 1 896 V peak
After Input and/or Safety Test Subgroup 2 and Viorm X 1.2 = Vpg, t, = 60 sec, partial discharge < 5 pC 672 V peak
Subgroup 3
Highest Allowable Overvoltage Transient overvoltage, trg = 10 seconds Vir 4000 V peak
Safety-Limiting Values Maximum value allowed in the event of a failure
(see Figure 2)
Case Temperature Ts 150 °C
Side 1 + Side 2 Current Is 550 mA
Insulation Resistance at Tg Vio=500V Rg >10° Q

Ytus tree Vol 2WTIE, DINV VDE V 0884-10 2 &R L TL 2 &0,
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* 6.

Parameter Symbol Min Max |Unit

Operating Temperature Ta 40  +105 |°C

Supply Voltages' Vausi, 3.0 5.5 \Y%
VBUSZ

Input Signal Rise and Fall Times 1.0 ms

TTRTOEEFZNENDO T T v REHEREE UEd, SRR OV T
&, DCASEE L RERMEDE 7 v a VA BB LT EE W,

M2&T4L—T4>2%7 - 51—7. DINVVDEV0884-10 12 & %
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FRIZHREED72WRY | JEBHIREE 1L 25°C T9,

FREOM IR KEREBZ DA NV AZRNMAD ET /3 ZIZEA
MRBEE 5252 ERHY T, ZOBREIZA ML AEKEOR
EOHEHHETZHLOTHY, ZOHFEOEEDE Y > a /(T

T OREEULTOT AL ZEEEZEDTZ DO TEH Y 8

®7.

Parameter Rating

Storage Temperature (Tst) —40°C to +150°C
Ambient Operating Temperature (T») —40°C to +105°C
Supply Voltages (Viusi, Vaus2, Vobi, —0.5Vto+6.5V

Vbb2) b2
Input Voltage (Vups, Vup-, Vspu)'

—-0.5Vto VDDI +0.5V

Poo TNA A e RS RTHE B K ERARIBICE &7 /31 2 DIEH
P BE 5257,

ESDDIE

ESD (H#EME) ORBEZTOT VT A AT
T B EHOTT /S ZALEEEAR — RIE, i
ENRVEERETDZ 03D £, AR
A E ORFFFEANT T b 2 ESD (7RI 2 P
LTEWETH, T ZAREZ AT —D#E
WEEW TG, RGEEL DRSS Y £

A
Arad

Output Voltage (Vop-, Vip:, Vs, Ven)' —0.5Vto Vpp, + 0.5V
Average Output Current per Pin®

Side 1 (Io1) —10 mA to +10 mA

Side 2 (Ioz) —10 mA to +10 mA
Common-Mode Transients* —100 kV/us to +100 kV/ps
'FTRTCOBEEZENENDT T U REFEEE LET,

2\/v[)D]\ VDDZ\ VBUS]\ VBUSle:\ %ﬂ%h%’\’ V*/ij\jﬂﬁw& [Iﬁjj,fﬁ[ld)‘%:‘(ﬁ,%

JEZRLET,
> il ORIV 2 S K AE S BB

ONTIHK 222 L TS ESNY,

Fo LIsio T, MRESILRRIER T 2 B51E 5
7=, ESDICxIT At PHHEAZ# LD 2
LEB#HD LET,

MO RRIEREZ F 73 2 FARE — NIBEEEL R L ET, ERER L2 5 R
Ty T ERITEARHREGN LSS 2 L

He— FEBEEEEZMADE, Ty F
HYET,

R 8ENEGBHIFEL"

Parameter Max Unit Constraint
AC Voltage, Bipolar Waveform
Basic Insulation 565 V peak 50-year minimum lifetime
AC Voltage, Unipolar Waveform
Basic Insulation 849 V peak Maximum approved working voltage per IEC 60950-1
DC Voltage
Basic Insulation 849 V peak Maximum approved working voltage per IEC 60950-1

YT A L=y g VRERECND B i

Rev. A
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Veus1 [1] 6] Veus2
GNDy* [2] [15] GND,*
Voo [3] [14] Voo,

poEN [z][APUM3160 (15 spp

TOP VIEW
SPU E (Not to Scale) E PIN

up- [6] 11] DD~
up+ [7] 10] DD+
GNDy* [&] [ 9] GND,*

*PIN 2 AND PIN 8 ARE INTERNALLY CONNECTED, AND CONNECTING
BOTH TO GND; IS RECOMMENDED. PIN 9 AND PIN 15 ARE INTERNALLY
CONNECTED, AND CONNECTING BOTH TO GND, IS RECOMMENDED.

EVEE

09125-003

RO.EUHAEDEAA

voEE |5 k! B

1 Vausi IR P K1DOANER, 74 Y L —XNUSB/RAEEEGSV~55 V)M HE ﬁ@&ﬁ%xté% 1%, Vpys &
V% USBEFANAHR L T IEEN, T4 Y L—F»N33VEENSBROMEEZZT25E81L. Veus &
Voo Z 85 L. WRIZHNEE 3.3 V B~ L T 72EW, GNDy ~D /A S ARME T,

2 GND, Yx—y | I FK1, T4V V=% « P A R1DF T A,

3 Vb IR PA R 1DOANER, 7A Y L—FMNUSBARAEILEG.S5 V~5.5 VDL BROMIEZ 21T 58581, Vop B

L GND, &£ DN ASA SR« a v F o 8T 2 0ERH Y £3, HEN%$M®;9@7w7y7§M
BT DHIEETA NE, ZOENERTIVLERH Y £9, T4 Y L—F N33V ER»LBEROMEZ 5
FABEIE. Vaust & Voo 28k L. RIS 3.3 VB~ L T ZE W, GND ~D A RAPMLET
RS

4 PDEN A TFVEG A F =T, Uy R TTHEEZOCURmEENET, OV T, EES)ERIZ)

Vopr ~MERET 2 MERH Y EF, Uty hhSHRITHT EXIZOND IR SN TWD E, ¥ AN —
Lo TNETAARFIBNE VST, RNy T 7 c A E—F U AOMENAREIC Y £7,

5 SPU AN AE=RtBVLI b TyTAN =L Ry T7, TIT 4T - NADRY YT NT], SPURNA - LA
NDEX, T AE—=FDRAL—L—F, A7, uPy Z7HAMERESN, SPURT— « LULD
LE, . B— A= KROANV—L— |k A7, aVy Z7HAPERSNET, ZDAINE Vo, ~EEfe
LTS« LoULIZT 57, GND, ~E LT — « LULICT ARLERHD . IS 13T 50

ERdHY ET,

6 UD- /O 7w S ARY —A D,

7 UD+ /0 7 v A KY —A D+,

8 GND, VHE—2 | TITTURLl, TAVVL—F « A R1DOT T 0w R,

9 GND, V&E—v | T K2 TAVVL—H A R20DT T RELHE,

10 DD+ 1/0 A A R —A Dt

11 DD- /0 X AN —2h D,

12 PIN A7 Ty TARNY =L« TNT T« £ 3—=T )b, SPDRT v T AN —LA -« K= DOTNT v T ~DERHHERE

ERELEST, ZoOEE, U= v TREOBEICK L TE Vo~ ERIFBETI 2 L—Y 3 U AN
L3277 r—3 a3 Ak L TCISMNHIE S~ ZER e T 2 2 LB TEET,

13 SPD AT] AE=R LI b FOURAN =L RNy T 7, TITALT N ADRT YT NSy SPDBANA + L3
ADOLE TN+ A—RKOAAL—L—h, XA ILF. ady 7 HAIRRIRIN, SPDAAE— -« Ll
L&, B— s A= FRDOAL—L— | A IV7, u Py Z7HAPRRESNET, ZDATNT Vpp, ~HEfie
LTS = LoULIZT 50y, GND,~Efr LT — » LULICT ARERH D, 51 5 &5 508
NHYET,

14 Vo2 EIR P A R2DOANNEW, 74 Y L —FNUSBRABEGS V~55 VNS EBFROBEEZ T 5581, Vo BV
& GND, & DRIC/ANA RR « av T Uy 28T 2 0ERH D £T, SPDOLIRINT v 7Bl 35
BEITA T, ZOETERTALIZENTEET, 74 Y L—EN 33 VBRI LEROMIEEZZ T D54
1X. Viuss & Voo 8t L. RIZHNEE 3.3 VEIRA~#E K L T 728V, GNDy ~D A /SARPEE T,

15 GND, VE—V | T R2 TAY V=X « P A R2DF T REHE,

16 Vius2 IR PA R2DOANER, TA YL —F N USBAREE®G.5 V~5.5 V)b EFOMAE 2521 DA, Vs &

V& USBEFEANRICHG L TLIEEN, T4 Y L—2 N33 VEBRERNPOBROMEZZTDHA1F. Veus &
Vopo 8 L. RITHMI 3.0 V~ 3.3 VEIRA~EERE L T 72 &0, GNDy ~D/SA /SARNLETT,
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VSPU VUD+’ VUD* VBUSD VDD] VBUSZ, VDDZ VDD+’ VDD* VPIN VSPD

Input! State’ State State State' Input’ Input! Description

H Active Powered Powered Active H H Input and output logic set for full speed logic
convention and timing.

L Active Powered Powered Active H L Input and output logic set for low speed logic
convention and timing.

L Active Powered Powered Active H H Not allowed. Vspy and Vgpp must be set to the same value. The
USB host detects communications error.

H Active Powered Powered Active H L Not allowed. Vgpy and Vspp must be set to the same value. The
USB host detects communications error.

X Z Powered Powered zZ L X Upstream Side 1 presents a disconnected state to the
USB cable.

X X Unpowered | Powered Z X X When power is not present on Vpp;, the downstream data output
drivers revert to high-Z within 32 bit times. The downstream
side initializes in the high-Z state.

X Z Powered Unpowered |X X X When power is not present on the Vpp,, the upstream
side disconnects the pull-up and disables the upstream
drivers within 32 bit times.

'HiZr Yy 7 s N OANEREIMA%E, LidnYy 7 - a—OANEIEIMA%E, Xiddontcare DYy 7 AN EIEH %, Zi3A - A o E—F AR

Ex, ThEhELET,
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10.50 (0.4134)
10.10 (0.3976)

AAAAAAAR

t

7.60 (0.2992)

7.40 (0.2913)
8 10.65 (0.4193)
10.00 (0.3937)

mooogeen_——— 4
> e

1.27 (0.0500)

o

0.75 (0.0295)

BSC 2.65 (0.1043) 0.25 (0.0098) < **°
0.30 (0.0118) 2.35 (0.0925) .
0.10 (0.0039) 1 *
COPLANARITY * SEATING |l
0.10 0.51 (o 0201) SEATIN 0.33 (0.0130) 1.27 (0.0500)
0.31 (0.0122) 0.20 (0.0079) 0.40 (0.0157)

COMPLIANT TO JEDEC STANDARDS MS-013-AA
CONTROLLING DIMENSIONS ARE IN MILLIMETERS; INCH DIMENSIONS
(IN PARENTHESES) ARE ROUNDED-OFF MILLIMETER EQUIVALENTS FOR
REFERENCE ONLY AND ARE NOT APPROPRIATE FOR USE IN DESIGN.

1116 PVEEEXE—IL - FIRIA Y -
T4 RIRT 1 (RW-16)

<& mm (1 U F)

1y - — U[SOIC_W]

A—4— - HAE

032707-B

Maximum | Maximum Full
Number of | Number of | Full Speed | Speed Maximum
Inputs, Inputs, Data Rate | Propagation Full Speed Temperature Package
Model' Vop1 Side | Vpp, Side (Mbps) Delay, 5V (ns) | Jitter (ns) Range Package Description | Option
ADuM3160BRWZ 2 2 12 70 3 —40°C to +105°C 16-Lead SOIC_W RW-16
ADuM3160BRWZ-RL 2 2 12 70 3 —40°C to +105°C 16-Lead SOIC_W RW-16
EVAL-ADUM4160EBZ Evaluation Board

! Z = RoHS EfLEY &,
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