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Parameter Symbol Min Typ Max Unit | Test Conditions
DC SPECIFICATIONS
Total Supply Current’
1.5 Mbps
Vo1 or Vys Supply Current Ibpi ) 5 7 mA 750 kHz logic signal rate C = 450 pF
Vpp2 or Vus2 Supply Current Ipp2 1) 5 7 mA 750 kHz logic signal rate C = 450 pF
12 Mbps
Vb1 or Vusi Supply Current Ibp1 ) 6 8 mA 6 MHz logic signal rate C;, = 50 pF
Vo2 or Vusz Supply Current Iop2 ) 6 8 mA 6 MHz logic signal rate C;, = 50 pF
Idle Current
Vbbi or Vgysi Idle Current Ibpi @y 1.7 2.3 mA
Input Currents Ipp-, Ipps, -1 +0.1 +1 pA 0V < Voo, Vops, Vups, Vup-, Vsep, Ve,
Iup+, Iup-, Vspu, Vepen < 3.0
ISI’D; IPIN;
ISI’U; IPDEN
Single-Ended Logic High Input Threshold Vi 2.0 \Y%
Single-Ended Logic Low Input Threshold Vi 0.8 \Y
Single-Ended Input Hysteresis Vst 0.4 \%
Differential Input Sensitivity Vi 0.2 A% [Vxp+ — Vxp-|
Logic High Output Voltages Vou 2.8 3.6 v R =15kQ,VL,=0V
Logic Low Output Voltages VoL 0 0.3 A\ R =15kQ, V=36V
Vop1 and Vpp, Supply Undervoltage Lockout Vuvio 2.4 3.1 \%
Vgusi Supply Undervoltage Lockout Vuviosi 35 435 A\
Vgus2 Supply Undervoltage Lockout VuvLos2 35 4.4 A\
Transceiver Capacitance Ciy 10 pF UD+, UD—, DD+, DD— to ground
Capacitance Matching 10 %
Full Speed Driver Impedance Zouth 4 20 Q
Impedance Matching 10 %
SWITCHING SPECIFICATIONS, I/0 PINS LOW SPEED
Low Speed Data Rate 1.5 Mbps | CL =50 pF
Propagation Delay2 tpHLL, tPLHL 325 ns Cp =50 pF, SPD = SPU = low Vpp,, Vpp2
=33V
Side 1 Output Rise/Fall Time (10% to 90%) Low Speed | tri/trL 75 300 ns C =450 pF SPD = SPU = low Vppy,
Vpp2 =33V
Low Speed Differential Jitter, Next Transition [ten] 45 ns CL =50 pF
Low Speed Differential Jitter, Paired Transition [tLsp 15 ns C,=50pF
SWITCHING SPECIFICATIONS, I/O PINS FULL SPEED
Full Speed Data Rate 12 Mbps | Cp =50 pF
Propagation Delay2 tpuLr, tPLHF 20 60 70 ns CL =50 pF SPD = SPU = high, Vpp;,
Vpp2 =33V
Output Rise/Fall Time (10% to 90%) Full Speed tre/trp 4 20 ns CL =50 pF SPD = SPU = high, Vpp;,
Vo =33V
Full Speed Differential Jitter, Next Transition [ten| 3 ns C, =50 pF
Full Speed Differential Jitter, Paired Transition [tisp] 1 ns CL =50 pF
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Parameter Symbol Min Typ Max Unit | Test Conditions

For All Operating Modes

Common-Mode Transient Immunity

At LOgiC ngh Output3 ‘CMH| 25 35 kV/MS VUD+, Vu[)f, VDD+, Vpp- = Vpp; or VDDZ,
Vem = 1000 V, transient magnitude = 800
\%

At Logic Low Output® |[CM,| 25 35 kV/us | Vups, Vup-s Vops, Vop- =0V, Vey =

1000 V, transient magnitude = 800 V

'TIRRE L KRIEZ R HICEID B X, 50% T 2—T 4 « VA 7 v, FEEHET —4 « L— bk CI{EST 57 3 A0 EREFE, EREFMIT. USBHEMROH &R %
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RRANL—L— b TY, FT— FEEAL—L— T, FAE— FEEDON LAY L TRV Oy JICEA S E T, @EEEREL, FfT— R0 P
Kbho#iAzRLET,
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Parameter Symbol Min Typ Max Unit Test Conditions

Resistance (Input to Output)' Rio 10" Q

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

Input Capacitance® G 4.0 pF

IC Junction-to-Ambient Thermal Resistance 65 45 °C/W Thermocouple located at center
of package underside

VRS AT 2T RA RERARLET, Thbb, B I~E U 8 AMAICHRH L, Br 9~ 16 ZMHAICHER L ET,
PANBRBIEBEDOANN T —45 - B 7T 70 R,

i R

ADuM4160 1%, £ JICEHTIMBMORELIHE L CWET, FFEDZ v AT A Y L—1 a VI &k L ~ovicxhd 2 LR KEEE
JEIZOWTIL, #E-8EHEFEEMOE I v a v 2BRLTLIEEN,

x3.

UL CSA VDE

Recognized under 1577 component Approved under CSA Component Certified according to DIN V VDE V 0884-
recognition program’ Acceptance Notice #5A 10 (VDE V 0884-10):2006-12"

Single Protection Basic insulation per CSA 60950-1-03 and IEC 60950-1, 600 V Reinforced insulation, 846 V peak
5000 V rms Isolation Voltage rms (848 V peak) maximum working voltage

Reinforced insulation per CSA 60950-1-03 and IEC 60950-1,
380 V rms (537 V peak) maximum working voltage, RW-16
package.

Reinforced insulation per CSA 60950-1-03 and IEC 60950-1,
400 V rms (565 V peak) maximum working voltage, RI-16
package.

Reinforced insulation per IEC 60601-1 125 V rms (176 V peak)
maximum working voltage, RW-16 package.

Reinforced insulation per IEC 60601-1 250 V rms (353 V peak)
maximum working voltage, RI-16 package.

File E214100 File 205078 File 2471900-4880-0001

"ULIS77 1296V, #afxT A RFEME 6,000 V rms LL % 1 FOEIN 2 T4 ADuM4160 ZfEs87 A ~ L E97(U — 7 BFARIHEM = 10pA),
2DIN V VDE V 0884-10 (ZfEV Y, 45 ADuM4160 |2 1,050 Vpeak LA EO#figT 2 MEEZ 1 BEMAZ S Z L2k VT A B LTRFES N T ETE 0B B HEM =5
pC). (*)~—2ftD7F > RiE, DINV VDE V 0884-10 B H 2R L ET,
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* 4.

Parameter Symbol | Value Unit | Conditions

Rated Dielectric Insulation Voltage 5000 Vrms | | minute duration

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

Minimum External Tracking (Creepage) RW-16 Package
Minimum External Tracking (Creepage) RI-16 Package

Minimum Internal Gap (Internal Clearance)
Tracking Resistance (Comparative Tracking Index)
Isolation Group

distance through air

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

L(102) 8.5 min mm Measured from input terminals to output terminals, shortest
distance path along body
0.017 min | mm Insulation distance through insulation
CTI >175 v DIN IEC 112/VDE 0303 Part 1
IIa Material Group (DIN VDE 0110, 1/89, Table 1)

DIN V VDE V 0884-10 (VDE V 0884-10)#f &4
IRBDTA Y L—HE, RAMRRET — & A CORBILS M- BRINT A Y L— 3 v &l LET, Zates — 2 DT, 7

K 2> THEEICT HAXNERDH Y 5,

Sy =) Y — 7 B2 7 Z o Rk, DINV VDE V 0884-10 BE R AZ £ L ET,

* 5.
Description Conditions Symbol Characteristic Unit
Installation Classification per DIN VDE 0110
For Rated Mains Voltage < 150 V rms Ito IV
For Rated Mains Voltage <300 V rms Tto III
For Rated Mains Voltage <400 V rms TtoII
Climatic Classification 40/105/21
Pollution Degree per DIN VDE 0110, Table 1 2
Maximum Working Insulation Voltage Viorm 846 V peak
Input-to-Output Test Voltage, Method bl Viorm % 1.875 = Vpg, 100% production test, t,, = 1 sec, partial Ver 1590 V peak
discharge < 5 pC
Input-to-Output Test Voltage, Method a Viorm % 1.6 = Vpg, ty, = 60 sec, partial discharge <5 pC Vir
After Environmental Tests Subgroup 1 1375 V peak
After Input and/or Safety Test Subgroup 2 and Viorm X 1.2 = Vpg, t, = 60 sec, partial discharge < 5 pC 1018 V peak
Subgroup 3
Highest Allowable Overvoltage Transient overvoltage, trg = 10 seconds Vir 6000 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

600
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= w
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* 6.

Parameter Symbol Min Max Unit
Operating Temperature Ta —40 +105 °C
Supply Voltages' Vausi, Veus2 3.1 5.5 \
Input Signal Rise and Fall Times 1.0 ms

VI RCOBEEFIENEND T T 0w RaffEE LET, IMTBRMITEIC WX, DCHEE EBAMIMEDO® 7 v a v E SR L TIEE N,
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Parameter Rating

Storage Temperature (Tst) —65°C to +150°C
Ambient Operating Temperature (T») —40°C to +105°C
Supply Voltages (Vgusi, Veus2, Vbpi, -0.5Vto+6.5V

Vo)’

Upsream Input Voltage
(Vup+,Vup-, Vspo)?

Downstream Input Voltage
(Vop+ Vop-, Vsep, VPlN)l'2

Average Output Current per Pin®
Side 1 (Io1)
Side 2 (Ioz)

Common-Mode Transients*

—0.5VtoVpp +0.5V

-0.5VtoVpp, +0.5V
—10 mA to +10 mA

—10 mA to +10 mA
—100 kV/us to +100 kV/ps

I RTCOBEZFNENO ST Rl LET,
2 Voo Viust & Vopas Veus 1ZH 7T —DFNENT v 7 A M) —Lfll & 2o

A M —AOBEREEEZRKLET,

P B DT D RRERMETINC OV TiE, K22 BRL TSN,
 MaRgbERE S £ 78 HRIMAE— MBIEEEZR L E T, MR KREKREZBE 5
FfE— FBEEELZMA D L. 7y F 7 v 7 EFEANRENET S Z L

N0 ET,
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xR EGEEEBE "
Parameter Max | Unit Constraint
AC Voltage, Bipolar 565 V peak | 50-year minimum lifetime
Waveform
AC Voltage, Unipolar
Waveform
Basic Insulation 848 V peak | Maximum approved
working voltage per IEC
60950-1
Reinforced Insulation 846 | V peak | Maximum approved

working voltage per VDE

0884-10
DC Voltage
Basic Insulation 848 | Vpeak | Maximum approved
working voltage per
IEC60950-1

Reinforced Insulation | 846 | V peak | Maximum approved
working voltage per VDE
0884-10

YT AV b=y a VERREIDIND A EETEEO KX SEBRL £, IO
T, #RHEGOEY v a v 2B LTI,
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ESD (BEKE) OXEBEZITPT VTN XT
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A NREWEEHETSHZ 0B FT, ARRITYHE
M H OFFFFEATCH 5 ESD {Ra# R & R L TiEwv
‘2: \ EFTDB, TS ARERAX —OFEMEEZP -
7254, REEEUCIAREERHY £3, Lizdio
T, MHRESIEOMAEIR T 28514 572, ESD 2%
T HEY e THHEEAZR A Z L aBEID LET,
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Vaus1 [1] VBus2
GND;* [2] GND,*
Voot Lol pumaz eoffe] Vorz

PDEN [4]|' top view |[2]SPP

SPU [5]| (Not to Scale)

up- [6 DD-
up+ [7] DD+
GND;* 8] [ o] GND,

NC = NO CONNECT

*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.
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GND, DRI NRA XA « a T oY 2k L TL7ZEW, PDENRSPUD L 527 VT /7%4‘4%&3‘5@
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4 PDEN AT TNET Y e A X =Ty Uy bERTTHLEEZOEURGHHENET, 2O %, EUEEERFIZIT
Vopi ~MERT 2RERH D ET, VY 2L HRKITHT L EIZGOGND ICHERINLTND E, FT A RY —
Lo TUE G ARFREVEESNT, Ny 77 « £ U E—F U ZAORERARRIZR Y £5,

5 SPU AN A=K e BLI N e TOT AN =LA RNy Ty, TIT4T A0y A, SPUNRNA « LR
NDELEE TN AE—=ROAL—L— |k A7, oy Z7HARERRSL, SPUBE— - L~LD
L&, B— A—RKOAL—L—h, XA IT vYy 7HAINRRINET, ZDOATNL Voo ~Hifit
LTAA » LLICT BH, GND ~MEE LT — « LAYLICTARERHY . SHICE Y 13 & —ET 54
PR £,

6 UD- /0 7 v FARY —A D,

7 UD+ 1/0 T v A RY —25 Dty

8 GND, Vh—rv | T390 K1, T4V Lb—H% « A K1DT T AU,

9 GND, VE—v | FTF9R2 TAVL—F - A R2DT T 7 FEEHE,

10 DD+ 1/0 A AR Y —2A D,

11 DD- 1/0 XA Y —2 D,

12 PIN AT T TARN) =L« TNT T« A F—T )y PINNT v T AR —L « R—= DT NT v T ~DEIFHE
FHIEILE9, 2oL, NT—T v TREOBEICR LT Voo~ FRIEEBTEEI 2 L—Y 3 VELE
LT BT 7Y — 3 K L TCOIINTHIEE 5~ TN T 528 TEET,

13 SPD AS AE—=ReBLI h e XTUARNI =L« RNy Ty, TITF 4T A0V Y7 A, SPDBNA « LR
NDEE, T AE—FRKODRAL—L—F XA IV7 aVy 7 HHAIRERI, SPDAa— - LD
L&, = AE—=FDRAL—L— b ZAIT, v Yy Z7HRIPNEIRISNET, ZDATNT Vo ~HEfE
LToA » LALIZT AN, GND,~ L TR — « LULICTAMERHY . ST 5 & —T 3 0E
NHYET,

14 Vo2 £ P4 K20ER, 74 L—2RUSB/SAND 4.5V~55V OEROUEGEZ T 2581E, Vo BV &
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15 GND, VE—v | FF9R2 TAVL—F A R2DT T 7 FEEHE,

16 Vius2 BR YA F2OATER, 74 Y L—X20% USB/SAH 'B45V~55V@E@{E@ﬁ§ﬁ"u€’ﬁ‘j’éfa/\i Veus: &
USB 2r/\z%*;’fjbbyc<t_él/\ 74 /l/ 57f)‘33V frb % (r@fij\:rﬂ%x j—é j: Vgugzk VDDZ
ZEHGE L, WICHMER 3.3 V B~k L T 72 &V, GNDy ~D A SARNKETT,
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VSPU VBUSI! VDDI VUD+3 VUD— VSPD VBUSZ’ VDDZ VDD+, VDD— VPIN

Input State State Input State State Input Notes

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

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

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

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

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

X Unpowered X X Powered V4 X When power is not present on Vppy, the downstream data output
drivers revert to high-Z within 32 bit times. The downstream side
initializes in high-Z state.

X Powered zZ X Unpowered X X When power is not present on the Vppy, the upstream side disconnects

the pull-up and disables the upstream drivers within 32 bit times.

"H AL - LA OATE A%, L ide—
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REFERENCE ONLY AND ARE NOT APPROPRIATE FOR USE IN DESIGN.
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Number Number Maximum | Maximum

of Inputs, |of Inputs, | Data Rate | Propagation Maximum Package
Model "2 Vppi Side | Vpp, Side | (Mbps) Delay, S V (ns) |Jitter (ns) | Temperature Range | Package Description Option
ADuM4160BRWZ 2 2 12 70 3 —40°C to +105°C 16-Lead SOIC_W RW-16
ADuM4160BRWZ-RL |2 2 12 70 3 —40°C to +105°C 16-Lead SOIC_W RW-16
ADuM4160BRIZ 2 2 12 70 3 —40°C to +105°C 16-Lead SOIC_IC RI-16
ADuM4160BRIZ-RL 2 2 12 70 3 —40°C to +105°C 16-Lead SOIC_IC RI-16
EVAL-ADUM4160EBZ Evaluation Board
' Z = RoHS YL,
PRMET BT RTOT A RZHONT, AETIE TV - AE—F - Sy 77z R L T0ET,
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