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TRTOBLIZENEND T T REeHEMEL LET, FRHEERZRWIEY ., 45V<Vpp1<55V, 45V<Vopa<18V, 45V <Vpps<18
V., TXTOHR/NRRARRIL, Ti=—40°C~+125CCili Hl, X TOtypftkkiZ, Ti=25°C, Voor =5V, Vopoa = Vops = 12 VTHIE, AA
v F U THARIICMOSE 5 L~V TTF R K,

=1
Parameter Symbol Min Typ Max Unit Test Conditions/Comments
DC SPECIFICATIONS
Input Supply Current, Quiescent Ibpi(o) 14 24 mA
Output Supply Current, Per Channel, Quiescent Ibbo(o) 23 3.2 mA
Supply Currentat 1 MHz
Vo1 Supply Current lbp1(0) 1.6 25 mA Up to 1 MHz, no load
VDDA/VDDB Supply Current IDDA(Q)/IDDB(O] 5.6 8.0 mA Up to 1 MHz, no load
Input Currents lia lis -1 +0.01 +1 HA 0V<=Via Ve< Vo
Logic High Input Threshold Vin 0.7 X Vppy \Y
Logic Low Input Threshold Vi 0.3 % Vpp| V
LOgiC ngh OUtpUt V0|tages VQAH, VOBH VDDA/ VDDA/ Vv IOX =-20 mA, Vix= VIXH
VDDB - VDDB
0.1
Logic Low Output Voltages Voal, VosL 0.0 0.15 \Y% lox = +20 MA, Vix = Vi
Undervoltage Lockout, Vppa/Vpps Supply
A Grade
Positive Going Threshold Vopauv+ Vopsuv+ 4.1 4.4 Vv
Negative Going Threshold Vopauv-» Vopsuy- | 3.2 3.6 \Y%
Hysteresis Vopauvk, Voosuvk 0.5 \
B Grade
Positive Going Threshold Vopauv+ Vopsuv+ 6.9 7.4 Vv
Negative Going Threshold Vopauv-» Vopsuy- | 5.7 6.2 \Y%
HyStereSiS VobauvH, VopbeuvH 0.7 \Y
C Grade
Positive Going Threshold Vopauv+ Vopsuv+ 105 11.1 Vv
Negative Going Threshold Vopauv-» Vopsuy- | 8.9 9.6 \Y%
HyStereSiS VDDAUVHv VDDBUVH 0.9 Vv
Output Short-Circuit Pulsed Current* loagscy, lossc) 2.0 4.0 A Vooa/Vope =12 V
Output Pulsed Source Resistance Roa, Ros 0.3 11 3.0 Q Vopa/Vope =12 V
Output Pulsed Sink Resistance Roa, Ros 0.3 0.6 3.0 Q Vooa/Vooe = 12 V
SWITCHING SPECIFICATIONS
Pulse Width? PW 50 ns C|_ =2 nkF, VDDA/VDDB =12V
Maximum Data Rate® 1 MHz CL=2nF, VDDANDDB =12V
Propagation Delay* torL, toun 31 43 54 ns CL=2nF, Vppa/Vope = 12 V; see Figure 20
ADuM3224A/ADUM4224A ton, tou 35 47 59 ns CL=2nF, Vppa/Vpps= 4.5 V; see Figure 20
Propagation Delay Skew?® tpsk 12 ns CL=2nF, Vppa/Vope = 12 V; see Figure 20
Channel-to-Channel Matching® tpskco 1 5 ns CL=2nF, Vopa/Vops = 12 V; see Figure 20
tpskco 1 7 ns CL=2nF, Vppa/Vops = 4.5 V; see Figure 20
Output Rise/Fall Time (10% to 90%) trlte 6 12 18 ns CL=2nF, Vppa/Vope = 12 V; see Figure 20
Dynamic Input Supply Current Per Channel looi) 0.05 mMA/Mb | Vppa/Vops =12 V
ps
Dynamic Output Supply Current Per Channel lopo() 1.65 mMA/Mb | Vppa/Vops =12 V
ps
Refresh Rate f; 1.2 Mbps
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A v F o FHERZ CMOSE R L~V TF A b,

=2
Parameter Symbol Min Typ Max Unit Test Conditions/Comments
DC SPECIFICATIONS
Input Supply Current, Quiescent lopi(o) 0.87 14 mA
Output Supply Current, Per Channel, Quiescent Ibpo(o) 2.3 3.2 mA
Supply Currentat 1 MHz
Vpp1 Supply Current lbpico) 11 15 mA Up to 1 MHz, no load
Vboa/Vope Supply Current loba)/ lope(o) 5.6 8.0 mA Up to 1 MHz, no load
Input Currents ha, lis -10 +0.01 +10 HA 0V <V Vis<Voor
Logic High Input Threshold Viy 0.7 X Vppy \Y
Logic Low Input Threshold Vi 0.3%xVpp | V
LOgiC H|gh Output V0|tages Voan: VoBH VDDA/ VDDA/ Vv lox =—20 mA, Vix = Vixn
Voos — Voos
0.1
Logic Low Output Voltages VoaL, VosL 0.0 0.15 \Y lox =+20 MA, Vix = Vi
Undervoltage Lockout, Vppa/Vops Supply
A Grade
Positive Going Threshold Vopauv+ 4.1 44 \%
VDDBUV+
Negative Going Threshold VbpAuv-, 3.2 3.6 \Y
VDDBUV*
Hysteresis VopAuvH: 0.5 \4
VDDBUVH
B Grade
Positive Going Threshold VbbAuv+ 6.9 7.4 \Y
Vobsuv+
Negative Going Threshold VbbAuv- 5.7 6.2 \Y
VopBUv-
Hysteresis VbDAUVH; 0.7 \4
VDDBUVH
C Grade
Positive Going Threshold Vobauv+ 10.5 111 \%
Voosuv+
Negative Going Threshold VbpAuv-, 8.9 9.6 \Y
VbpBuv-
Hysteresis VbpauvH, 0.9 \Y
VooBUVH
Output Short-Circuit Pulsed Current* loagscy, lossc) 2.0 4.0 A Vooa/Vope =12 V
Output Pulsed Source Resistance Roa, Ros 0.3 11 3.0 Q Vooa/Vops =12 V
Output Pulsed Sink Resistance Roa, Ros 0.3 0.6 3.0 Q Vooa/Vooe = 12 V
SWITCHING SPECIFICATIONS
Pulse Width? PW 50 ns CL =2 nF, VDDA/VDDB =12V
Maximum Data Rate® 1 MHz CL=2nF, VDDA/VDDB =12V
Propagation Delay* torL, ton 35 47 59 ns CL=2nF, Vppa/Vope = 12 V, see Figure 20
ADUM3224A/ADUMA4224A tonL, toLn 37 51 65 ns CL=2nF, VDDA/VDDB =4.5V,see Figure 20
Propagation Delay Skew?® tpsk 12 ns CL=2nF, Vppa/Vope = 12 V, see Figure 20
Channel-to-Channel Matching® tpskcp 1 5 ns CL=2nF, Vppa/Vppe = 12 V, see Figure 20
tpskep 1 7 ns CL =2 nF, VDDA/VDDB =45V, see Figure 20
Output Rise/Fall Time (10% to 90%) tr/te 6 12 22 ns CL=2nF, Vppa/Vops = 12 V, see Figure 20
Dynamic Input Supply Current Per Channel lopi(p) 0.05 mA/Mbps  Vppa/Vops =12 V
Dynamic Output Supply Current Per Channel Ibbo) 1.65 mA/Mbps Vppa/Vpps =12 V
Refresh Rate fr 1.1 Mbps
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=3.
Parameter Symbol Min Typ Max Unit Test Conditions/Comments
Resistance (Input-to-Output) Rio 10%2 Q
Capacitance (Input-to-Output) Cio 2.0 pF f=1MHz
Input Capacitance Ci 4.0 pF
IC Junction-to-Ambient Thermal Resistance
ADuM3224 054 76 °C/IW
ADuM4224 0)a 45 °C/IW
IC Junction-to-Case Thermal Resistance
ADuM3224 0c 42 °CIW
ADuM4224 05c 29 °C/IW
o]
tgs L UREMBEED L
ADuM3224 D it#%
= 4.
Parameter Symbol Value Unit Test Conditions/Comments
Rated Dielectric Insulation Voltage 3000 Vrms | 1 minute duration
Minimum External Air Gap (Clearance) L(101) 4.0 min mm Measured from input terminals to output terminals,
shortest distance through air
Minimum External Tracking (Creepage) L(102) 4.0 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 >400 \ DIN IEC 112/VDE 0303 Part 1
Isolation Group 1 Material Group (DIN VDE 0110, 1/89, Table 1)
ADuM4224 D it#%
5.
Parameter Symbol Value Unit Test Conditions/Comments
Rated Dielectric Insulation Voltage 5000 Vrms | 1 minute duration
Minimum External Air Gap (Clearance) L(101) 8.0 min mm Measured from input terminals to output terminals,
shortest distance through air
Minimum External Tracking (Creepage) L(102) 7.6 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 >400 \ DIN IEC 112/VDE 0303 Part 1
Isolation Group 1 Material Group (DIN VDE 0110, 1/89, Table 1)
RRev. 0 — 5/19 —
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BRI

ADUM3224 (%, # 6 (2Ll T DA OFEE 2 HEET T,

& 6.

UL (Pending) CSA (Pending) VDE (Pending)

Recognized under UL 1577 Approved under CSA Component Acceptance Notice 5A Certified according to DIN V VDE V 0884-10
Component Recognition (VDE V 0884-10): 2006-122
Program?

Single/Protection 3000 V rms Basic insulation per CSA 60950-1-07 and IEC 60950-1, Reinforced insulation, 560 V peak
Isolation Voltage 400 V rms (565 V peak) maximum working voltage

File E214100 File 205078 File 2471900-4880-0001

LULLS77 IZHEV, #afgkT A REEJE 3,600 V rms LA % 1 FVRTIN 2 T4 ADUM3224 % fggB7 A b L E9(V — 7 Bk HHEE = 6uA),

2DIN V VDE V 0884-10 {ZHif\ >, 45 ADuM3224 (= 1,050 Vpeak LI ED#EfzT 2 NBEZ 1 BEMAZ 2 Z L1CL V7 A b L THRIESH TOETEO BB OB HEM =5
pC), (*)~—2ftd7 5> Fix, DINV VDEV 0884-10 BRI &£ L £,

ADUMA4224 X, F 7IZRe#T 2R OFEE HgEH T7,

=7
UL (Pending) CSA (Pending) VDE (Pending)
Recognized under UL 1577 Approved under CSA Component Acceptance Notice 5A Certified according to DIN V VDE V 0884-10
Component Recognition (VDE V 0884-10): 2006-122
Program?
Single/Protection 5000 V rms Reinforced insulation per CSA 60950-1-07 and IEC 60950-1, Reinforced insulation, 849 V peak
Isolation Voltage 400 V rms (565 V peak) maximum working voltage
Basic insulation per CSA 60950-1-07 and IEC 60950-1,
800 V rms (1131 V peak) maximum working voltage
File E214100 File 205078 File 2471900-4880-0001

LULLS77 IZEV, #afkT A REEJE 6,000 V rms LL_E % 1 FPRIIN 2 T4 ADUM4224 % fgg8 7 A b L E97(V — 7 Bk HHLEE = 10pA),

2DIN V VDE V 0884-10 {ZHif\ . 45 ADuM4224 (= 1,590 Vpeak LI ED#EfzT 2 NBEZ 1 BEMA 2 Z L1CL V7 A b L THRIESH TOETEO BB BEM =5
pC), (*)~—2ftd7 5> Fix, DINV VDEV 0884-10 BRI &2 £ L £,
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DIN V VDE V 0884-10 (VDE V 0884-10)#f#& 4

IN6DOTA YL —FT, BEMHIBET —Z LN TOLDT A Y L—3 g Uil LE 4, 28T — % OH#RH T, R 2 -
THEEICT HHERSH Y 4, o r—UEFEDOFE)~—2 1%, 560 Vpeak BIfEE/EIZ% LT DIN V VDE V 0884-10 BEHH# T b = L %

FRLET,
£ 8.ADUM3224 VDE #£ (Pending)

Description Test Conditions/Comments Symbol  |Characteristic Unit
Installation Classification per DIN VDE 0110
For Rated Mains Voltage < 150 V rms lto IV
For Rated Mains Voltage <300 V rms 1to Il
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 % 1.875 = Vpy(m), 100% production test, Vpd(m) 1050 V peak
tini = tm = 1 sec, partial discharge <5 pC
Input-to-Output Test VVoltage, Method A Viorm X 1.5 = Vpg(m), tini = 60 sec, Vyd(m)
tm = 10 sec, partial discharge <5 pC
After Environmental Tests Subgroup 1 896 V peak
After Input and/or Safety Test Subgroup 2 and Viorm X 1.2 = Vg(m), tini = 60 sec, Vod(m) 672 V peak
Subgroup 3 tm = 10 sec, partial discharge <5 pC
Highest Allowable Overvoltage Viotm 4000 V peak
Surge Isolation Voltage Veeax = 10 kV, 1.2 s rise time, 50 ps, 50% fall time Viosm 6000 V peak
Safety-Limiting Values Maximum value allowed in the event of a failure
(see Figure 2)
Maximum Junction Temperature Ts 150 °C
Safety Total Dissipated Power Ps 1.64 W
Insulation Resistance at Ts Vo =500 V Rs >10° Q
% 9.ADuM4224 VDE % (F55)
Description Test Conditions/Comments Symbol Characteristic Unit
Installation Classification per DIN VDE 0110
For Rated Mains Voltage < 150 V rms lto IV
For Rated Mains Voltage <300 V rms 1to Il
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 849 V peak
Input-to-Output Test Voltage, Method B1 Viorm % 1.875 = Vpy(m), 100% production test, Vpd(m) 1592 V peak
tini = tm = 1 sec, partial discharge < 5 pC
Input-to-Output Test Voltage, Method A Viorm X 1.5 = Vpg(m), tini = 60 sec, tn = 10 sec, Vpd(m)
partial discharge <5 pC
After Environmental Tests Subgroup 1 1273 V peak
After Input and/or Safety Test Subgroup 2 and Viorm X 1.2 = Vpg(my, tini = 60 sec, t, = 10 sec, Vpd(m) 1018 V peak
Subgroup 3 partial discharge < 5 pC
Highest Allowable Overvoltage Viotm 6000 V peak
Surge Isolation Voltage Vpeax = 10 kV, 1.2 s rise time, 50 ps, 50% fall time Viosm 6000 V peak
Safety Limiting Values Maximum value allowed in the event of a failure
(see Figure 3)
Maximum Junction Temperature Ts 150 °C
Safety Total Dissipated Power Ps 2.77 W
Insulation Resistance at Ts Vio =500 V Rs >10° Q

RRev. 0
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% 10.
Parameter Symbol Rating
Operating Junction T, —40°C to +125°C
Temperature
Supply Voltages!
Voo1 3.0Vto55V
Vooa, Vooe 45Vto18V
Vpp1 Rise Time tvop1 1 V/ys

Vopa, Vooe Rise Time tvopa, tvoos 10 V/us

Maximum Input Signal Rise tvia, tvis 1ms
and Fall Times

Common-Mode Transient, =50 kV/ps to +50 kV/us
Static?
Common-Mode Transient =25 kV/ps to +25 kV/us

Immunity, Dynamic®

T RTOBEIZENEND T T U REHMEL UET, SNBREARRTEIZD
WTIEL, 77V r—va UEROEZ v a v ESRLTIIEE N,

2 YRR E — MBEEEMIEL, HAEEDR VialVis = A+ LT L
T 0.8 x Vopa/Vops L EZHMERFT 275, F721E VialVis= 72— « LLTx L
TO8VULEAMFITH LT, AJjE A - LVER TR — - LV
HeFF L7- & & GND1 & GNDA/GNDg DD K dv/idt & L CEFRSINET,
FRHESE L~V A 2 B IERIE FCOBETIE, RN T — 2 O
BRETLHZENHY £7,

SEHNEAEE — MIBMEBEREIL, A v F 7« oy UPIBEELET A b -
VAL —F LT- & & GND: & GNDA/GNDg DDk dv/dt & L CEs
SNFET, ERRHEREL VAR Z LMEELE T CoOmETIE, —’KiRT
— B DONEEREETHZ ENHY ET,
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B KE

FrTIEEDRWIRY | JHBHIRE L 25 °C TY,

* 11.
Parameter Rating
Storage Temperature (Tsr) -55°C to +150°C
Operating Junction Temperature (T;) —40°C to +150°C
Supply Voltages®
Vop1 -05Vto+7.0V
Vopa, Voos -0.5Vto+20V
Input Voltage (Via, Vis, DISABLE)* -05VtoVpp: +05V
Output Voltage!
Voa -05VtoVppat+ 05V
Vogs -0.5VtoVppg + 0.5V

Average Output Current, per Pin (Io)?

Common-Mode Transients
(CMy, CM)?

—35 mA to +35 mA

FEROMMEREREBIDHDA NV RAENZ D EF N, 22|
IRIBEZ 52D ZERHV ET, ZOHEITA B L REK
OREDOHERMETEZHLOTHY . ZOMLEOEHEDE 7 &~
a VICRETHIHEELU ETOT AL ZEZEDTZH DT
b FEFA, THAA A B ERHHRRERIRREIZE < LT

A ZOIEHEME

TBE 5 AFET,

ESD D&

A
ALa\

—100 kV/ps to +100 kV/us

ESD (F#EME) OREBLEZZIIRLTWT A AT

T, BRIZH T S A0EEEAR— L, Bms
NRNWEERETHZENHY 4, ARGITY
HE ORFRFHATCH D ESD RFERIEE 2 P L Tl
FTB, T ANET R NFT—DOHEREE -
e, HEEZEUDAREERH Y £, Lano
T, MEEES LRI F 251k 3 572, ESD (Zx)
T e THHEAR A EaBEID LET,

P RTOBERZAEND S T T K

EREE LET,

2fifie DR 2 R KFFAERICOVWTIE, K2 X3 ZZML TS

Wy,

kg N TICE TR D EME— FREEE LR LET, MR KERZE A
LFEFAE— FEEELEZMA LD L, Ty F T v 7 ELIBEARRENES

HTENBYET.

R 1LR2.RXEGEBEELE !

Parameter Max Unit Constraint

AC Voltage, Bipolar Waveform 565 V peak 50-year minimum lifetime
AC Voltage, Unipolar Waveform 1131 V peak 50-year minimum lifetime
DC Voltage 1131 V peak 50-year minimum lifetime

A Y=gy AT 2EREEORE SEERLET,

% 13.ADUM3224/ADuM4224 (EE#E) D EHER ¢

FEMICOWTIE, MRFEmOE s v a v ESRLTIEIN,

Via Vis

DISABLE | Input Input Vop: State Vopa/Vope State Voa Output Vos Output Notes

L L L Powered Powered L L Outputs return to the input state within 1 ps of
DISABLE = L assertion.

L L H Powered Powered L H Outputs return to the input state within 1 ps of
DISABLE = L assertion.

L H L Powered Powered H L Outputs return to the input state within 1 ps of
DISABLE = L assertion.

L H H Powered Powered H H Outputs return to the input state within 1 ps of
DISABLE = L assertion.

H X X Powered Powered L L Outputs take on default low state within 3 ps
of DISABLE = H assertion.

L L L Unpowered Powered L L Outputs return to the input state within 1 ps of
Vo1 power restoration.

X X X Powered Unpowered L L Outputs return to the input state within 50 ps
of Vppa/Vbpe pOWer restoration.

IX=don’tcare, L=tz —« L~Ub H=/ A « LUl
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EVEES KU E #EERH

2 14.ADUM3224/ADuM4224 O & > ¥REE BA

Via [T [16] Vooa
Vig [2] [15] Voa
e ] e
= i L
DISABLE [5]| (Not to Scale) [[12] NC
NC [&] [11] Voos
Ne [7] [10] Vop
Vopz [8] 9] GNDg

NOTES

1. NC = NO CONNECT. NOT INTERNALLY CONNECTED.

4. VERE

11791-003

vUEE! e B

1 Via 0w AN A,

2 Vis oYy s A B,

38 Voo: AN TEIRAESE,

4 GND; Aoy 7G50 75 v FEEER,

5 DISABLE ANNDOTF 4 A—=T )N, TAYVL—FANE D Ty valligsT 4 Ax—7 L LET, DISABLE #/ A « LY
M LTS 3psLINIC, AT 740 hoa— « LYLIRBEIZ A2 ) £, DISABLE Z#12— « L-ULIZ LT
B 1 ps BLAICH I A LV O RREIC R 0 £,

A e, TIUB O E U NECRRES LTV A,

13

9 GNDs BB DS T 5 KL

10 Vos Hi 71 B,

1 Voos HiJ) B EIREIE,

14 GNDa HAADT T T REHEEN,

1 Voa HA A,

16 Vooa HU) A BRI,

L3 LB BIFNER CES i STV E T, MY 2B Voo ~ERET 2 Z LR S ET,
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KRR IERERFIE

CH2 = Vg (5V/DIV)

Vv
CHL = V) (5V/DIV)
v
CH1 5.00V CH1 5.00V Q  M40.0ns A CH1_/ 2.70V
2.50GSPS
100k POINTS

11791-105

52nFARTOEAKER. 12VHIER

E © -820ps 140V

E ® 10.5ns 11.4v

: M13ns  A10.0V

[ CH2 = Vo (5V/DIV)
B \- :

CHL = Vg, (BVIDIV) \
- / \ ]

CH1 5.00v CH2 5.00V Q

M20.0ns

2.50GSPS
100k POINTS

A CH1._ 2.70v

11791-106

6.HAT Yy F T EILENYRERIRTE. 2nF &
12VHHER

500

400
2
T 300 Vopa/Vooe =5V
Q
4
<
E:) V IV, =8V
o 200 \ ppA/VppB
= \ |
<
o Vppa/Vppe = 10V

100

~ 1T
Vopa/Vopg = 15V = —_—
0
0 200 400 600 800 1000

7.ADUM4223 DR A vy F ¥ T REIREARRET (Re=1Q)

RRev. 0

SWITCHING FREQUENCY (kHz)

11791-107
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GATE CHARGE (nC)

1000

800

600

400

200

/

Vopa/Vope =5V

Vbpa/Vops = 8V

Vppa/Vops = 10V
N |

Vppa/Vops = 15V
|

—|

e

0 200

SWITCHING FREQUENCY (kHz)

400 600 800 1000

11791-108

8.ADUM4224 DR A v F v T KRB ZKET (Re =1 Q)

Iop1 SUPPLY CURRENT (mA)

Ioba» Iops SUPPLY CURRENT (mA)

3.0

25

2.0

15

1.0

0.5

50

30

20

10

0

//
Vpp1 =5V | e—"]
Vppy = 3.3V //
/
0 0.25 0.50 0.75 1.00 %
FREQUENCY (MHz) g
9.lopy EIRE T O BUREUF K
= Vppa/Vpps = 15V
20 — Vppa/Vpps = 10V
~— Vopa/Vppg =5V /
/ - ///
%//
0 0.25 0.50 0.75 1.00

FREQUENCY (MHz)

10.Iopa. loos BIREF D BIREAEF L. 2 nF &
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60

50

PROPAGATION DELAY (ns)

40

30

20

10

PROPAGATION DELAY (ns)

toHL
e

— [ —
L L t
[ DLH

|\
\

—40 -20 0 20 40 60 80 100 120

60

50

40

30

20

10

JUNCTION TEMPERATURE (°C)

11. v 05 Y 3 VREMEHLEL

140

—— toHL

|

toLH

.0 3.5 4.0 4.5 5.0
INPUT SUPPLY VOLTAGE (V)

5.5

R ANEREESEHGELE. Vopa. Vops =12V

PROPAGATION DELAY (ns)

RRev. 0

60

50

40

30

20

10

oL

1

toLH

5 7 9 11 13 15 17
OUTPUT SUPPLY VOLTAGE (V)

13 H N EREENEWEE. Vopr =5V

11791-111

11791-112

11791-113
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PROPAGATION DELAY

RISE/FALL TIME (ns)

PROPAGATION DELAY
CHANNEL-TO-CHANNEL MATCHING (ns)

30

25

20

15
FALL TIME

10 RISE TIME

5 7 9 11 13 15 17
OUTPUT SUPPLY VOLTAGE (V)

11791-114

MM EAEREEFILENY /LRI TAY FEDOEE

PD MATCH tpy
PD MATCH tp

1 & ‘
i | — —

0

5 7 9 11 13 15 17

OUTPUT SUPPLY VOLTAGE (V)

11791-115

15. 8 W EREEMEHBIE(PD)F v > RILEIR Yy F o 5

5
N
=
0 4
=
I
O
=
<
= 3
-
w
=z
=4
£
o 2
o
=
-
Y N PD MATCH tp
4
£ PD MATCH tpp
(SR ¥
I — Y
0 |

-40 -20 0 20 40 60 80 100 120 140
JUNCTION TEMPERATURE (°C)

11791-116
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16 8
L—1
1.4 -~ 7
< =
/ = SINK loyt //
12 Vour SOURCE RESISTANCE — = g 6 7 —
"4
\ _
1.0 — § 5 yd ,/
~ L~
g 'é // /
5 08 E 4 / /4
« Vout SINK RESISTANCE o A SOURCE lour
0.6 [~ z 3s—A~
[
w d
0.4 Q 2
2
o)
0.2 a1
0 - 0 ©
4 6 8 10 12 14 16 18 ¥ 4 6 8 10 12 14 16 18 I
OUTPUT SUPPLY VOLTAGE (V) 5 OUTPUT SUPPLY VOLTAGE (V) 5
17 HEREEX H HEH(Rour) IBHAEREERY —XIV VIV HAER
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ADuUM3224/ADuM4224

7 ) r— 3 e

Y2 FEIBR—FOLL 7k

ADUM3224/ADUMA4224 = Z )L « T A VL —X X, ¥y
J oo A H =T 2= AHDOIMHTA v —T = — AR IR
T9, ANEBERE > EHNERE ANANTEFASA SNADBMET
F( K19 2M), 0.0l uF~0.1 pFO/NNEF I v 7 « avF oW
AL CEBEAALRZAZHR T TCLLTEEn, HOBRE
Vooa £720% Voos (26, 10 yF ® =2 5 /“f’&?ﬁ%ﬁbf\
ADuM3224/ ADUM4224 1D — N EZBRENT 5 T2 DI B

TRBEMAEMIET L eI N E T, HERE Y TIX, A
ANRR « AT TOET OFERZBET B0, FTEED
ETEEHALTNANA RARTOA v EZ I XA/ EL LTK
FEW, W ayF oot AN DERY S EOROE
UV —FEE 5mm LLFICTALERHD T, FFEDOLAT
Tk A RTA DN TIE, AN-1109 77U r—v g v -
/ — b TRecommendations for Control of Radiated Emissions with
iCoupler Devices] # ZH< 72 &0,

° U
Via Vbpa
Vig Voa
Vpp1 GNDp
GND; NC
DISABLE NC
NC Vppe
NC Vos R
Vob1 GNDg g
E|

19 PCB LA T Tk

BEEEQY Y77 MHRE

ADUM3224/ADUMA4224 DF v o XA SIS FR & 72 5 72012
Voo1 BIFRE LT Vopa B, F£721F Voos “{rZPiJ:Z)VJ’CL‘“C
KEET 2777k (UVLO) AL v g —/L FE Y @E0OpEER
HYEF, #BEPIC, BREENMET LT UVLO ALy g —
IVRETEDS E, HARa— - L7 o TAAL v FNTIZ
BREBh S N2V E D ICR#ELE T, Voo AL v g —)b RigH
25V Tt, 2 MIBHEAL v g —/L NI LTIZ 32047
arnb, B —REDBBRTAZENTEET
(A= — - A &), &HNHF v D UVLO iF, AW
WIMSZIZRERE L £ 9725, Vopr UVLO DAL, T v o LR
o— -« LoyLice ) £9,

EWBEIZERT /852 —%

EIRIERFREL, vy 7R BB T N, A% @iRT 5O Hd
LR ART NI A—HTT, BYVy 7 - a— - LN E
TOEGHHRIEIL, vy 7 « A o LYV E TOMRIEIE
LERARDZENHY £9, ADuM3224/ADUMA4224 Tid town (X
20 )N ENVATINA v Yy « Ay a—/L R Vi
AN ERY 10% AL v a—L REDMOERE L THE
LTWET, FERIZ, SR VBB tone 2 AJINE TR Y &
Uy en—-+ AL yia—/LK Vi EHIETFNRY 0% AL
via— /L REDOBOIFEE L THELTWET, L ENDE
M &N 0 BRI AR EHITEFE L, BHBIEICE EhEY
Joo THITH— b+ R4 ANOERTITFEAERN /2 FH T3,

90%

OUTPUT

10%

toHL

o

tr te

11791-005

20.[CHERE/X D A —4

Fx R~ v F L E, 1 5D ADuM3224/ADuM4224 5
NA AN S DD T v o ANV OEHEBIEZE DO R KIEE B
WLET,

BB IE R % = — X, [ US4 CEI{ET 285D ADuM3224/
ADUMA4224 T /3 A AR COAGHGEBIE 2 D RMEZ R L E T,

ReRlE R4 v FARRFSE

MBS — b« BT A R3OY4, AR L MR & O/
BRI DEEN LI 272 T AL ADERIZY—~< /L - 28y F
%ﬁ%f%iﬁho_@tbﬂii_n/#~y-5y%ﬁm
LT EnET,

Nl —T OB ORI XD, K7 LR 8ITART L D ITHK
BB BT DAL v T2 7 EEESHE AR OMREDS Hl R <
NEF, ZORKAWMARIL, HFxRHAOBLEEICHLT 1Q
DOEFNF— MEFITEHREIT A Z LN TEET, HIIE X7 T
1. A7 ADUMB3224 2349 300 kHz £ TOEIEE T8 V H A
(17 nF B ff &5 {l) T 140 nC O~ — FEM 2 FO KO
MOSFET #BRE T& 5 Z L AR L CWET,
ADUM3224/ADUM4224 ONTY ¥ > 7 3 a IRENR R Y v v
73 g VIRE 150°C A ARVWE I LTLIZE N, ZofEix
B2 CEHESEDIIETAAAAREEBEERZ T £7,
ADUM3224/ADUMA4224 #R#ET HZNEY—~< /L - V¥ v b XD
VB FEHA, b= Uy Yy N T ENLELET DA
%X, ADuM3223/ADuM4223 DF—4 « o — h BB LTS
AR

H h R ERE

AmmwmmmMQMMﬁﬁvi HITTER(— I N Fx 3
JV MOSFET)DFHEIZHATF LET, N F v > kL MOSFET &ffIC
XD RTANHAEE L, AL v FHIEFRw), 7V > b
BIFEAR— N« NE—NCRK T DA o H 7 &2 A(Ltrace). B
77— MEHI(Reate). 7 — b—Y — AR E (Ces) TET MLT B
T EMTEET(H 21 2 H),

RRev. 0 — 14/19 —



http://www.analog.com/media/jp/technical-documentation/application-notes/AN-1109_jp.pdf
http://www.analog.com/media/jp/technical-documentation/application-notes/AN-1109_jp.pdf
http://www.analog.com/media/jp/technical-documentation/application-notes/AN-1109_jp.pdf

ADuUM3224/ADuM4224

Vial [Von Rsw Reate
— ADuM3224/ L Vo
— ADuM4224 | TRACE ICGS

11791-006

21.N F ¥ > ®&JL MOSFET #— k@D RLC €T /L

Rsw I ADUM3224/ ADUM4224 K5 A /S D Z A FHEHL
THY, $1.1 QTT, Roareld MOSFET DA 7 — MMEPL &4
EEATT, 4ADF—F - RTIARNBRE2MLELT S
MOSFET i, # 1 Q ®EfA 4~ — MEHLE 2 nF~10 nF O 47— K
— V— AR E Cos ZFio TWET, Lrace (7Y > MaEIEER
— K - REZ =0 DA E 7 XL ATHY . ADuM3224/
ADuM4224 5355 MOSFET 7' — b & CIEFIZH WKW Z —
CCHRRRE SN BIGRT A DL AT R T, 5nH ULFT
7,

WP A > #7 Z 12 F U RLCOEIKD Q 7 7 7 X & ik
7 L., ADUM3224/ADuM4224 1D AT v T EALIC R T DIG%E
ZRLET, B<HIE (Frvry) SnkHhciE, Q11
PUFTd, EHT— MEFLZ BT 5 & IR O fEhEE S 23
RKEL BV ET,

Q — 1 x LTRACE
(Rgy +Rsare) Ces

€ 512, Ces=2nF T® 12 V HHIcxt3 % ADuM3224/
ADuUM4224 B ) 2R LE T, Ces=2nF, Rsw=1.1 Q, Reare
=0Q., Q77 7 ZEBEM=075 DA, K5ITRTLIITHS
DY R TR/PENT EIZHER LT ES W (B2 HlgEhicix
QIF1L X V/IEWMENRSHD £7),

JREOHIEN 12 K& $ 57Dl »y — MR R HEE L T,
HMAV X THR/NSLKTHZENRTEET, 1nF LV/hEn
AT ) = a LV OBE, 2 Q~5Q DOESISF— MK
FamT sz LR shEd,

T—rRAMSY T -NnN—2 - Ty TBIE

ADUM3224/ADUM4224 1%, ~—7 « 7V v R OBED L
W2, BlaxDr7 Iy ReRELT2 2 oOHh 47— MEBOH)
fEIZHE L CWET, BB ERITEMcH L0, EFiE
WHTZ T a X MOICAR T, ZhEEETE 1 >OFik
1. ADUM3224/ADUM4224 DA A REFIZH L TT— k&
NI TR EES T, ZORKTIX, ThHy T Y~
T e arF U CainAg A REFRICKHT L F— -« 2 |
L—U L LTHREL, m—Y A R« AL v TFBRALAT-ONTHR

FE X1, GNDa% GNDglZ LET, CAaDOFREHIL, Vooa ELED
dvidt ZHlIEIL T, HHTTY v FRETLAEREEZ/NELTD
VBN H Y £9, ADUM3224/ADUM4224 2%t L Tik, dvidt %
10Vius L0/ SLTHZERHERENET, Zhid, EIHKH
Reootr & Ca DFEE/NAICHERET 2 Z LI K VT2 2 23T
XFET, —BlE LT, Vaux =12V OEA. Ca DEEHAEEIT
WPFIZRY, 77— A LT w7 « A 4 — FOIEHMETET
1Z1VICARD £,

Vax ~Vogoor  12V-1V
cAXQy/ 10 uF x10V/ps
dtMAX

Veoor = 110

DC LARJVIREE & R
TAIVL—HAANTOEBIEOu Y v 7 IcE D, B
SIVAFILNS)R R T U AERBMLTT a—FIZEbhET, 7
a—FIEFREZETHLD, SLRCLE Sy FERIZV Y
MZEW ATayy 7 OERERSINET, lus LEATIZH
Uy VBRI NG A, BN T A ATREEE R T EWIN e —E
DEF VARSI D DC L~V EBARFIET A2 dlCE S E
7,

T a—H K 3us BLLENT SV R EZE Lisv & AR
EIFEA 7 CHLIEMEBRECHD ERZ2EN, Uy T Ry
T e BA=EICE YT AV L—F AR MEIRCT 7 4L
Or— - LYVREEICENE T, 5, EFH BV OB,
UVLO ALy a—/b RE@ild 5 E Tk, Hhne—- b
NDT 7 4V MIRREIZ /2 Y 97,

ADUM3224/ADUM4224 1%, ARSI K L TR A FE o T
WE T, ADuM3224/ADuM4224 DRESMEDRRIL. F T v &
DOZAFMaA VCRAET DHEBLENH o RKEL 2T, T2
— X &y bEREFYV Y FSELRERIMEORAEICLVILED
F9, ZOREPBET HEMBELTOMITICE Y RDET,
ADUM3224/ADUM4224 @ 3 V EEIT i b U BUR e B EE —
RCHBRED., ZORMEICHOVTHET, FTFr2HHTO
7L AT 10V U EDOREIEAZE > CWET, Ta—F13 05V
DALY a—/V REESOT, FEEFICx L TIH05V
DEMEF>TVET, ZEMaA N ~OFLEEEITKRATE
ZbhET,

V= (-dpldt) Yz rd,n=1,2 -, N

ZZT,

BIIREAIE L (gauss),

M I35 = A L D5 n [5]1 H O£ (em),
NIZZE =2 A VDB EH,
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ADuM3224/
ADuM4224

1

[>{EncooeH 3

§ Hpecooel >

§ HoEcooEH >

Reoot - —_
WA ¢
Dgoor
Rexta |
VWA |

VW |

REXTiBVAUX Ci) | [:‘

1
T
N

NC = NO CONNECT

1GND; IS CONNECTED TO THE PRIMARY SIDE GROUND, ISOLATED FROM THE SECONDARY GROUND.
2GNDg IS CONNECTED TO THE SECONDARY SIDE GROUND, ISOLATED FROM THE PRIMARY GROUND.

11791-222

®22.7— A NSy T - nN=—T - TUySHENRK

ADUM3224/ ADUM4224 A = A VOFIRD G- 2 B, Ok
HMETENT a—FITBITS 05V REBOKK 506 THDH LV
FUENG 2 b5 &, RKFFABIIIK 23D X 5 ITHE SN E
7,

10

! S

]
.

o
[

(=]
o
=

MAXIMUM ALLOWABLE MAGNETIC FLUX
DENSITY (kgauss)

0.001
1k 10k 100k M 10M 100M

MAGNETIC FIELD FREQUENCY (Hz)
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23 BAFF RN R E

Bz X, BEFEBEE = 1 MHz T, B KFFARBS = 0.08 Kgauss ©
A, ZEMaA VTOFEELIX 025 VIZRY T, 2t
BHAL Y a—/L ROK 50%Th 57-D. B LoEEE
ZH ERA, FEIC, RIZZD XD REEREE L ZANIC
FELTH(EHIIT—RA N — 20 THh > Th), ZIEN
VAR LOV L LD 075V~ &bz, T a—X Ot
AL wyya—/L ROSVICH L TRBRHBE2E-> TWET,

BR O BE SR FEE X, ADUM3224/ADUMA224 5 o A e, 4k
L L CHZ LIRS BN - fE DO BRMEICKHE LET,
X24 12, EEHEOKE L TOFREREL, 52 -k
R LTRLET, KA SFARN DS X 92, ADuM3224/
ADUMA224 DTt X < . EEZ T 2 DX, &\EEE THOH
ICIEFEICIE WD TREARBIROBAICESNLET, 1 MHz
OFITIX, T3 ABEICEEE 5 2 572D, 02 KADTE
7 & ADUM3224/ADUMA42247)> 555 mm BERfE E THT-S1F 5 M3
HYFET,

1k

]
— T T
g i it DISTANCE = 1m
= 100
z
w
4
74
3
o 10
= NG
2 I
= - DISTANCE = 100mm
9 1 iy
:(‘ T T /i_ %\ %
3 DISTANCE = 5mm
=
= 0.1
<
=
[l |
oot i Il
1k 10k 100k im oM 100M

11791-123

MAGNETIC FIELD FREQUENCY (Hz)

B 24 # 4 B E & ADUM3224/ADUM4224 £ TOREBEIZ S
SHRAHFRER

RRev. 0 — 16/19 —




ADuUM3224/ADuM4224

HEBEAN

ADUM3224/ ADUMA224 7 A YV L — R NIZH BT ¥ o R DER
LRI, BEETE, Fy o RJNAOTF—FL—h, Fx L RO
AR OB > T E T,

FANTF ¥ M LT, ERERIRATEZLNET,

Iooi = lppi (@) f<0.5f
Iopi = Ibpip) * (2f — fr) + lbpiQ) f > 0.5f
BT v xR LT, ERERIIKATELONET,
Ibpo = lbpo (@) f<0.5f

Ibbo = (lopop) + (0.5) x CLVbpo) x (2f - fr) + Ibpbo(Q)

f> 0.5fr
ZZ T,
looioy & loboyld. ENENT ¥ ANV BTV DATIFAF I
7 EIRERE M F AT v 7 BILER T (MA/Mbps),
CuiT 1 A2 (pF),
Voo (3 H ) EIREE(V).
fIZAN B Y vy 7 EBEEEMHz, AT —% L — 1D 12,
NRZ {5 £,
fIIANAT—T DY 7Ly 2« L— ~(Mbps),
looi@) & lopo)ld. ENENFEE ST A DG IEBIRER & H D
F 1L PRSI T (MA),
WAEEBFRBICZFHET 5729012, lobi. looa. loos [ZX T 54
ANF v oV EENNTF ¥ RV OEREREZFHE L THE
L%,
92, T—XL— OB L L TOMANTF v 2LORE
AT oo EIRER AR LET, K102, 2nF 27 a2l
HoamE LIEGEIL, T—2 L — OB E L TORA looa
F7o0X loos BIRERE R LET,

iz

TARTOMBHEL, LEEROGEERETA L AZZT 5
ETV—=r F U LET, MREROK TR, ERKICMA 5

NOBERFOREICBIKFELES, 7Fr s - TSR,

RERYRBIT O T A b Oz, JRAFE A A O R A &
Jiti L C ADUM3224/ ADUM4224 Dzt D Fan 2 |IE LTV
7,

Thu s e FAL R T, EREGEEREE LY mWEFE L
NEAE ST IEFMGT A N &£ L CWEd, EEomESM:
WX LT, HFMEMOLIEREZRDE LT, ZN6DT7 77 ¥
S L EROEEBEE COMEE TORMARETSL L
NTEET,

£ 1212, XA A= AC BI{EEMFTD 50 DI — B AFMIT
x4 % v— 7 EJE L K CSAIVDE REBIEEELZ R LET,

%< O —ATHEFES NIZBIEEL X, 50 FHh—v AFMDE
ELVEL o TWET, N 5OEWVEMEEE TCOEEIL,
BRIk o TisgFEMEHLSTHZEMH Y £,
ADUM3224/ADUM4224 OiffsfixFanid, 7 A Y L— a3y« N
T 6N BEBERERE DX A FICHURIF L £, iCoupler #
oML, WENR AL R—F AC, =7R—F AC. DC
OWVWTNTHLINIS LT, #7251 — TR TFLET, K 25,
X 26, ¥ 27 12, TNHDHkxeT A Y V—a VEIEERE
RLET,
NAR—T ACELERSEEIL, iCoupler B & ABMEA NG DD
BREMEBEEICH L TCTF s « T80 & XRHER4 25 50 £
MEFEMGER 2L CnEYd, 2=FKR—F AC F/hid=z=w
—Z DC BEDOHE., kg 7TI12hb b A b LA ILKRIEIZD
RV ET, ZOEDITEWVEEEE COBENFIREIZZRD |
IHIZ 50 FFD—vAFEMEEBT LA TEET, X 26
FEK 27 ISEA LARWERRELE I, A R—T AC I
ELTEIMERDHY, ©— T EEITE 12 [TRT 50 FOH—
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ADuUM3224/ADuM4224

SME stk
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COMPLIANT TO JEDEC STANDARDS MS-012-AC

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.
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REFERENCE ONLY AND ARE NOT APPROPRIATE FOR USE IN DESIGN.
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ADuUM3224/ADuM4224

A—4— - HAE

Minimum

No. of Output Peak | Output Temperature Package | Ordering
Model* 2 Channels | Current (A) Voltage (V) | Range Package Description Option Quantity
ADuUM3224WARZ 2 4 45 —40°C to +125°C | 16-Lead SOIC_N R-16
ADUM3224WARZ-RL7 | 2 4 45 —40°C to +125°C | 16-Lead SOIC_N, 7” Tape and Reel R-16 1,000
ADuM3224WBRZ 2 4 7.5 —40°C to +125°C | 16-Lead SOIC_N R-16
ADuM3224WBRZ-RL7 | 2 4 7.5 —40°C to +125°C | 16-Lead SOIC_N, 7” Tape and Reel R-16 1,000
ADuM3224WCRZ 2 4 115 —40°C to +125°C | 16-Lead SOIC_N R-16
ADuUM3224WCRZ-RL7 | 2 4 115 —40°C to +125°C | 16-Lead SOIC_N, 7” Tape and Reel R-16 1,000
ADuM4224WARWZ 2 4 45 —40°C to +125°C | 16-Lead SOIC_W RW-16
ADuM4224WARWZ-RL | 2 4 45 —40°C to +125°C | 16-Lead SOIC_W, 13” Tape and Reel | RW-16 1,000
ADuM4224WBRWZ 2 4 7.5 —40°C to +125°C | 16-Lead SOIC_W RW-16
ADuM4224WBRWZ-RL | 2 4 7.5 —40°C to +125°C | 16-Lead SOIC_W, 13” Tape and Reel | RW-16 1,000
ADuM4224WCRWZ 2 4 115 —40°C to +125°C | 16-Lead SOIC_W RW-16
ADuM4224WCRWZ-RL | 2 4 115 —40°C to +125°C | 16-Lead SOIC_W, 13” Tape and Reel | RW-16 1,000

17 = RoHS #EHLEL S,

PW=HR T 7Y = a HNTERER P

HHRG

ADUM3224W &7 /L & ADUMA224W EF /Ui, BH# T 7V 7 —3 2 v OFE L ERMEOER 29 R — M 572 D& L= 8k kv 2t
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