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BN
o I ENFREHF TORBMEEZRKRT D, TSI Ty =25C TDIE (Note 2),
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
Vin Shutdown Current Venuy = 0.25V, Viy = 12V 0.1 1 A
Vin Current in Regulation ILoap = OA, Vsync/mone = OV, Viy = 12V (Note 4) L 25 4 mA
ILoap = OA, Vsync/mone = Open, Viy = 12V (Note 4) ® 23 36 mA
Veng Regulator Output Voltage at ILoap = OA, RgpL = 3.57k (Note 4) ® | 4925 5.00 5.063 v
BUS/ISN ILoap = 2.4A, RegL = 3.57Kk (Note 4) ® 5.52 5.61 5.680 v
ILoap = 0A, Viyssy = OV (Note 4) ® | 593 6.05 6.13 v
USBS5V Voltage Vin =5V to 42V ® | 4915 4,99 5.053 v
Upper FLT Threshold Offset Percentage of Vysgsy, Vysasy Falling ° 4 7 10 %
Lower FLT Threshold Offset Percentage of Vysgsv, Vusgsy Rising L 4 7 10 %
FLT Threshold Hysteresis Percentage of Vysgsy 3 %
lcop Regulator Output Current Limit Veus/isn = 4.5V, Rgey = 10mQ 2.55 2.65 2.75 A
Latch-On Time in Current Limit Veus/isn = 0.2V 3.4 4.2 5 ms
Tshtown_pec | Latch-Off Time in Current Limit Vaus/isn = 0.2V 48 59 70 ms
Regulator Output Current STATUS Igus/is Falling, Rgey = 10mQ 20 100 180 mA
Threshold
Regulator Output Current STATUS Ry = 10mQ 20 mA
Threshold Hysteresis
Regulator Output Sink Current Vaus/isn = 6.3V (Note 4) -2.9 -2.3 -1.7 A
ReL Monitor Voltage ILoap = OA, Rggy = 10mQ ® 0 2 50 mV
ILoap = 2.4A, Rgey = 10mQ L 1.05 1.10 115 v
Oscillator Frequency Rt = 9.09k L] 1.8 2 2.2 MHz
Rr = 66.5k ® 255 300 345 kHz
Rt = 5.76k ® 2.7 3 33 MHz
SYNC/MODE Low Threshold for Pulse- | Vsync/mopk Rising ® 0.3 0.7 1.1 v
Skip Operation
SYNC/MODE Input High for Synced L] 15 v
Operation
SYNC/MODE Input Low for Synced L] 0.4 v
Operation
SYNC/MODE High Threshold for Spread | Vsync/moe Rising ® 2.7 32 37 v
Spectrum Operation
SYNC/MODE Pull Up Current for Forced | Vsync/mope = 2V L 2 4.25 6.5 HA
Continuous Operation
Top Switch Max Current Limit 5 6 7 A
Top Switch On Resistance lsw=1A 75 mQ
Bottom Switch On Resistance lsw=1A 75 mQ
SW Leakage Current -1 0 1 HA
EN/UV Threshold Venuy Falling L 117 1.31 1.45 v
EN/UV Threshold Hysteresis 150 mV
EN/UV Current Venuy =2V -100 100 nA
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o 2 EEREHEFE TORBEZRTIKT B0 NSNS Ty =25°C TDIE (Note 2)

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
FLT Pull Down Resistance VT = 0.1V 150 300 Q
FLT Leakage Verr =4V 1 JA
STATUS Pull Down Resistance VgraTus = 0.1V 150 300 Q
STATUS Leakage Vgtatus = 4V 1 HA
SEL1-3 Low Threshold Vg Rising 0.48 0.58 0.68 v
SEL1-3 Low Threshold Hysteresis 35 mV
SEL1-3 High Threshold Vge| Falling 1.31 1.4 1.51 v
SEL1-3 High Threshold Hysteresis 35 mV
SEL1-3 Float Voltage 0.9 1.0 1.1 v
SEL1-3 Input Current Vge = 4V 45 A
Vgp =0V -15 HA
SEL1-3 De-bounce Time 1.25 1.5 1.75 ms
Soft Start Time 0.7 1.1 1.6 ms
T=954 21V F
VoL, Vou Signal Range 0 3.6 v
Off HD*, HD™ Current Vip®, Vi~ = 3.6V, V™, Vip = OV -1 0 1 HA
Vip™, Vip™ = 20V, Vipt, Vip~ = OV 0.75 1 mA
Off LD*, LD™ Current Vo™, Vi~ = OV, Vip™, Vg™ = 3.6V -1 0 1 HA
Vo™, Vip™ = 20V, Vip*, Vip~ = 0V -1 0 1 HA
On Leakage Current Vip*, Vip~ = 3.6V, OV -100 0 100 nA
On Resistance Vipt, Vo~ = 0V, 3.6V, Ip™, I.p” = 20mA 3 Q
On Capacitance to Ground Vi, Vip™ = 200mVpc, 400mVp.p, 480MHz (Note 5) 6.1 pF
Vaus IR
BUS/ISN Discharge Current Sink Veus/isn = 5V 6 9 12 mA
VBUS_LKG BUS/ISN Discharge Status Threshold Vaus/isn Falling 0.5 0.7
BUS/ISN Discharge Status Threshold 0.35
Hysteresis
TuLp_vikG Maximum BUS/ISN Discharge Time Veusisy = 1V 400 500 ms
Tveus_rearp | Minimum BUS/ISN Low Time Veussn = 1V 100 120 ms
STATUS Oscillation Period 75 9 10.5 ms
Vgys A7
lvgus_Lke _src | Regulator Output Leakage Current Veus/isn = OV -70 -0.1 A
VBugyisn = 5V 15 80 JA
Rote_veus Regulator Output Resistance Veus/isn = 0.75V 10 350 kQ
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o ILEMEREHE TOMRBIEZTIRT Do TN LN Ty =25°C TDIE (Note 2) o

SYMBOL | PARAMETER | CONDITIONS MIN TYP MAX UNITS

USBBCS 12 F v —I VY VY ZARNY—LiR—N (COP)DTOT7 7L

VDT REF HD* Data Detect Voltage Vip™ Rising 0.25 0.32 0.40 Vv
HD* Data Detect Hysteresis 45 mV

Vi HD*, HD~ Logic High 2.0

ViL HD*, HD™ Logic Low 0.8

Vige HD*, HD~ Logic Threshold 0.8 14 2.0

Vom_ske HD™ Voltage Source Ihp~ =—-100pA, Vipt = 0.6V 0.5 0.6 0.7

Iop_SINK HD™ Current Source Vipt = 0.6V 25 100 175 PA

VDAT SINK HD* Data Sink Voltage Ihp* = 25pA 0.06 0.15 v

TuDmsRC_EN HD™ Voltage Source Enable Time Vipt = 0.6V 0.5 20 ms

Tcon_ipsnk_ | HD™ Current Source Connect Disable | Vip*™ = 2V 0.75 10 ms

DIS Time

Tvppsc_on | Minimum Accepted HD™ Voltage Source | Vyp™ = 0.6V 32 40 ms
On Time

Tvomsre_pis | HD™ Voltage Source Disable Time Vipt =0V 0.5 20 ms
Minimum Accepted HD™ Source Voltage | Vyp* = OV 32 40 ms
Off Time

TsvLo_con_pwp | Maximum Accepted USB Connect Time | Vip* pp™= 0V 1 1.15 S

USB BCS 1.2EAF+—I ¥ «ik—M(DCP) D777 1)L

Rocp_par Dataline Short Resistance Vip* = 0.6V, lyp~ =—2.5mA 85 200 Q

Roat_LKe Dataline Short Pull Down Resistance 300 500 kQ

USB BCS 1.21E#E5 IV AN —L-1R—F (SDP) DT O 7 7L

Rop_pwn, Dataline Termination Resistor 14.25 20 24.8 kQ

Rom_ow

2AFr—IvD7A7 71
HD* Voltage VBus/isn = 5V 2.60 2.68 2.76 v
HD* Output Resistance 23 kQ
HD™ Voltage VBus/isn = 5V 2.60 2.68 2.76 v
HD™ Output Resistance 23 kQ

2IAFY—IvD7O7 71
HD* Voltage VBus/isn = 5V 2.60 2.68 2.76 v
HD* Output Resistance 23 kQ
HD™ Voltage VBus/isn = 5V 1.94 2.00 2.06 v
HD™ Output Resistance 30 kQ
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o 2 EEREHEFE TORBEZRTIKT B0 NSNS Ty =25°C TDIE (Note 2)

SYMBOL | PARAMETER | CONDITIONS MIN TYP MAX UNITS
WAFv—IvD70771)
HD* Voltage Vaus/isn = 5V 1.94 2.00 2.06 v
HD* Output Resistance 30 kQ
HD™ Voltage Vaus/isn = 5V 2.60 2,68 2.76 v
HD™ Output Resistance 23 kQ
AFY—IvDTOT 71
HD*, HD™ Voltage VBus/isn = 5V 1.2 1.25 1.35 v
HD™, HD™ Output Resistance 75 kQ

Note 1 : #EXi R AEIRICEEH S NIBEZBZ DA RET/\A RTKFENIBEEZS5 25
AIREMEN S B, e, REBICHOIC> TR AEIBRHFICET L. T/\ 1 ROIEBEEEH
WDICBHEEZEZ BN H D,
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nTWs, Vv o vavRENEWE., BMEEFSI3RE<185,125CEBR5Y v I3

VRETCEBEFGHTAL—T 107 EIN2. Iy aViRET, (°0)) ZRERE
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Ty=Ta+ (Pp® 640
ZZT. 0 (CCW) 1F/ Sy r — Y DEMEI TH Do
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SNTWBBRREEY v Iy 3 REEBAORETEREN T T 2L, FMmhER
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Note 4:DUT (£36 XR— D CDPFv—Iv - 7SV —¥ 3V OERICILBfcryO—XR
IW—7-FANEBAICER S5,
Note 5:/\SA =5 [FRET AL TIETA RSN,
Note 6:6 DfE(F JESD51 DEAICH STV I 2L —a vk >TRES NS 0,0 DIESR
HETER—REFES2VI2L—YavIick>TRESND PCBLA T U NCET 518
HBEEAT—YOBICOVNTE PTUT—YaviEROEIYavE2S R,
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SESDEVERD, Ty = 25°C, Viy = 12V,
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&/ 6. FIREV DRI

SELECT PIN INPUT

SELECT
SEL1 | SEL2 | SEL3 | STATE STATE NAME Vgys STATE HD* STATE HD™ STATE STATUS FUNCTION
LOW | LOW | LOW 0 USB CDP 1 5V CDP Sequence, CDP Sequence, Indicates CDP State
Short to LD* Short to LD~
TRl | LOW | LOW 1 USB CDP 2 5V CDP Sequence with 20kto | CDP Sequence with 20k to | Indicates CDP State
GND, Then Short to LD* GND, Then Short to LD~
HIGH | LOW | LOW 2 USB CDP 3 5V Short to LD* Shortto LD~ Indicates Successful CDP
Negotiation
LOW | TR | LOW 3 USB SDP 1 ov Short to LD*, 20k to GND Short to LD™, 20k to GND | Indicates Vpyg Voltage
TRI | TR | LOW 4 USB SDP 2 5V Short to LD*, 20k to GND Shortto LD™, 20k to GND | Indicates Igyg Current
HIGH | TRl | LOW 5 USB SDP 3 Discharge Short to LD*, 20k to GND Shortto LD™, 20k to GND | Indicates Vpyg Discharge
State
LOW | HIGH | LOW 6 Null 5V Open Open Oscillates
TRl | HIGH | LOW 7 Null 5V Open Open Oscillates
HIGH | HIGH | LOW 8 Null 5V Open Open Oscillates
LOW | LOW | TRI 9 Vgys Off with Data Pass ov Short to LD* Shortto LD~ Indicates Vgys Voltage
Through
TRl | LOW | TRI 10 Vgys On with Data Pass 5V Short to LD* Shortto LD~ Indicates Igyg Current
Through
HIGH | LOW | TRI 1 Vpys Off and Discharged | Discharge Short to LD* Short to LD~ Indicates Vgys Discharge
with Data Pass Through State
LOW | TRI TR 12 Vgys Off ov Open Open Indicates Vgys Voltage
TRI TRI TRI 13 Vgys On without Data 5V Open Open Reset State, STATUS Pin
Pass Through Indicates Igyg
HIGH | TRl | TRI 14 Vgys Off and Discharged | Discharge Open Open Indicates Vgys Discharge
without Data Pass State
Through
LOW | HIGH | TRI 15 Null 5V Open Open Oscillates
TRI | HIGH | TRI 16 Null 5V Open Open Oscillates
HIGH | HIGH | TRI 17 Null 5V Open Open Oscillates
LOW | LOW | HIGH 18 USB SDP 4 ov 20k to GND 20k to GND Indicates Vgys Voltage
TRl | LOW | HIGH 19 USB SDP 5 5V 20k to GND 20k to GND Indicates Igyg Current
HIGH | LOW | HIGH 20 USB SDP 6 Discharge 20k to GND 20k to GND Indicates Vgys Discharge
State
LOW | TRI | HIGH 21 USB DCP 5V Short to HD™, 500k to GND Short to HD* Indicates Igyg Current
TRl | TRI | HIGH 22 2.0A Charger 5V Shortto HD™, 1.25V Short to HD* Indicates Igyg Current
Vgys Divider
HIGH | TRl | HIGH 23 Null 5V Open Open Oscillates
LOW | HIGH | HIGH 24 2.4A Charger 5V 2.7V Vgyg Divider 2.7V Vgyg Divider Indicates Igyg Current
TRl | HIGH | HIGH 25 2.1A Charger 5V 2.7V Vgyg Divider 2.0V Vgyg Divider Indicates Igys Current
HIGH | HIGH | HIGH 26 1.0 Charger 5V 2.0V Vgyg Divider 2.7V Vgyg Divider Indicates Igyg Current
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77— aviER

K101 T XIS HDY B XU HD DA E Y & CLAMP D]
BLXOT 77 FORICIZNT YA A — R ShCnE
7, FkIC, LDTBXUOLD DEEY EINTVec DB LD
7977 FORICOWNEH YA A — PRt ST FEd, 2
NoHDYAL A —FRIE, ESDARY D, A AMIDT—4 5
AV EVERELET, T IAVOEEREL RN TE
52&, HD"BLXUHD v D ar L —¥ B35 —4 54
VALY FERMEWIL T, YA A — FOEED 4.3V LD Eil
mnk BN OB EALINET,

J__ INTVCC ﬁ CLAMP j_
Cintvee A A A A CeLmp

I1uF I0.1uF

D+_IV1VY\. LD* ; I HD* Y Y Y+
OnH 10nH

D=YYY\ D ; I HD" Y Y Y\—p-
10nH 10nH

>
e 2|
>
Ul g

LT8698S

8698S F10

E10. F—53A - Z1VF

W Iz F > =2« Ry T, T—=874 - A4y FD
NMOS 7=+ ZNNA T AT BB B 2B L £ T,
SELI~3EYDAT— bR T =874 « ALy F 2 A /I
FTEINHHELTOE, ZDF X =« R 7B T =974
VALY FESERICA VT BETIC N Ims D £ T,

9507-EY

CLAMPE V3. HDY L HD 1L SN2 2 DD K E 554
F—=FDhY =R IN T, 7—% 74 VICIEDESD
ANTATDFE LA, RERESDERIZ, 7—5%7
AV DPEIL A — 2@ >TCLAMPE /IS ¥ FENE
7707 - ErDav T YR ILFE — 2 WL
CLAMPE Y DRI ERR B D T 2L F — %K) 10msichH
7o TiBZE L £ 9, HDY £ 7213 HD IR LT 8kV D 2 filt filt
FEDIEC61000-4-2 ESDA M7 A 7 35642 L 7454 . CLAMP
Y OEHEIZBEINC 4V 26118V A EH L, 2D 4V
FOEPLET, ZOESDAXRY DA RAa—THH %
11128 LET, CLAMPY Y DEED43V LD EL LS
ELCLAMPE YDAV R« 2V XL —F BT =574 -
ALY T2 WL £ T,

VeLAmp
5V/DIV

Rips = 50Q

86985 F11

2ms/DIV

[ 11. IEC61000-4-2 ESD A k514, 15kV DZEKNE

XA 2 ESD B K ODC ke FH R FE ML 2 MEfR 9 5121,
CLAMP E> &£ GND DI EME B 25V L ED 0. 1pF £ 7
Sy rearvT o EERLET,

T —7NWBEERD DL, T =T NDA YT Y v AR
A, HD*, HD™, 8XU'CLAMP E VI EEIE 2 AS
A== 2= BFEETLEDHN ET, CLAMP LSS
7Y RO, 0.1yWF DAY 7 T LTSNSy = ) — -
FAA—FZBEMLT, mE ATy 7D DCREIC L 58E
DEHEA—N—2 2= 2R TEF T, LE LBI{ED
DI, O RIENESRETH, Y —D 7L =¥
JEASHDT B XOHD B D KDC FEEEBEZ#HZ 5 L9
IZLTL 2 &>, Diodes Inc DDFLT22A % 721 [A) 25 i 2 HE4E
L¥ 9, HD*BXUOHD ~DE#H 20V — 7V EEE IS5
ERZE 22T % i 2.5 CLAMP R O] %2 [X] 1221 R L £ 77,
[X] 12a D CLAMP [H[#%T3m D AWG 24 YA A= R7 /5 —
TN LU THD+HICHM S L S 20V 2 R34 v n
Aa—7 %X 12bIRLET,

CDP E—KRDENE

LT8698S IX, USB BC 12F % — V7 « IV ALY — L+
AR—F(CDP)F ¥ —% « 707 7ANDY K — ML E
N—=F7 72N LT ET, ZOBH{EE—FTlX, CDP
FHRICHESLL 72734 ZUZ, VeusD b K1.5AD KE %
A NS, FFHCA A EOBE G2 RITTEE
F, CDPlE. RARER—F 7L« FNA 2D D3 D USB
Belges —r AR NV Ry 2= 7 o o=V AR A
TRZEICEOTHELET,

CDPd, £ 6 DERZAT—10, 1, BLXO 2 THIEL 7, %
RAT—=bh0IE, T =774« AL v F ZEHU 7R BE T #& 0
%L TCCDPY —7 v A% FITLE T, BIRAT —F0lE A
FewAruarta—I203USBERHD T —% 74 v %5
YNTHEIRLTED ., LT8698S D CDP Y — 7 v A% HiE L 7%
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I CoLmp I—'L DeLmp
I 0.1pF i DFLT22A

86988 F12a

(@) A—/I\—Y 21— 2K TS CLAMP [E] 3%

HD+ ! 20V FAULT APPLIED TO
10V/DIV | HD* THROUGH 3m AWG
CLAMP 24 TWISTED PAIR CABLE
10V/DIV
IHD+
1A/DIV
-
054Dy | LD+ 502 T0 GND
1 us/DIV 8698S F12b
(b) HD* ED20VEE

E12. 7—7ILEE

WIERHTTRICLTOE T, EIRAT—F0IZ . T—F 7 A
AA Y FZPHUZRBIIR 9, i BIRAT— M LI, 7%
T4V ALY F 2B OIZIREET, HDT B XO'HD™ &£ GND @
il 20k D& IHILPLZ HaHE LT, CDP Y —77r v A% FETL
F9, 3 # R AT —F 1 Tl LT8698S I H A=A /mar bk
O—IP5MV L TCCDP Y —7 Y AR IR 5 ZETE,
CDP > —7 Y AW5E 1§50, =% 7+ 7734 ZH3CDP

LTS RATETDOR, T—F 7L « AL v F %%
FLET, EIRZAFT—F1TlE, CDPY —7 Y AD5E T,

NEB 20k #IRIKPTIZ T — 7 A4 v B SN, T —F 94
Ve 24y FIFEHL S E T

CDPONEIR AT — RO E /B IRAT — ML CERIN
Yitr. LT8698S 1%, 100pA EJiii% DT IcEE L. STATUS
O—%7H%—FL T T3, ADBUSBY v M S 5D
ZRELET, TS AL SN S &, CDPHEHLT /N1 A
1. 40ms D, 0.6V DT Z DY _ICHLE L, 100pA DFE

W% D™ _LICHLiE L 9, LT8698S 1, D L T0.6V %72
k9 5L 20ms DAIZ 0.6V BHJEZ D ICHIML 9, i
lZCDP D 1 XK THY , AAL + K— FH3CDP )i E 7213
HHF =% - F—F(DCP) WIETHLIEERLET,
LT8698S |Z. 9ms AT STATUS ¥ D IR HHHIE L .CDP

B DEI TR CH B RN LE T, STATUS EVDSFIR L
TWARL EREI1Zey 777 &1, LT8698S D AT —
BREFCERENET,

RIZTNA AT ETEZ D+ o RE L EilEZ D 25
B%%L 40ms DI, 100pA E % DY LICEEL . 0.6V

BERZD _EICHEL £9, LT8698S 14, 0.6V &% D™
PoRETHZEICE>TUBELE T, LT8698S IZ D %€=
2 LT, 0.6V & HRA 40ms DRIFLET 20089 &AL
9, ZUF 2 REHTH) B AR R—F23CDP X )EHTH
22 %R LET, STATUS EV I TR Z Mk L IR E v o
0y 77 MREDHEEE T,

ZNTT A AUEVRus DO K 1L.SATRETES LI IC

D, ZZa XL —>avitEAT DY ERIZD %D//? N
A XD EOEFICHE LIFCUSB R ZBIA L . Bt
ERERLET, DT ERIED DTNy 7 g K
DB L, LT8698S IF 100pA FE i # D 25 L.
STATUS BV 3 FIRZEIELTNADEFICARD, CDPY —
FYAMGE T LI 2R R L E T, STATUSHFEIR L TWie s
X GEIRE Y Ouy 777 MRS E T,

D= a X —varvid, mYDOEHRIZD230.6VIC
FlE EFoNTro 1B UNICETTILELRHD ET,
I DINIC I T SN0 W4 LT8698S IZCDP/ N Ry = —
75 I L CTHIIACDP 27— MR D | HEfi 2 5L 97,
CDPY —77 V ADIEHF T, > =7 VY ADSE T T HHNICTNA
AMDYE7ID ZRY v 7 - N LD ELEIE BTG A
LT8698S 13 Z DT /34 ZAD3CDPIZH IR LT 72\ AR L |
CDPY —/7 v A% 1L C.CDP/NY R = — 7 DA% i
MLET,

DY EED 23 u Yy 7 A KD EHIE BiFe s s CDP
/\*/F“/; 7o —=r AR T LET, CDPE IS 51

HREGEIRZT— 10, 1, F3 2 UADTEED R
T— %%)\ﬁbf:f‘ﬁ\ HI D CDP AJJ AT — MR T o6 3
BHHET,

BEINAT —F2Tld. CDPY Ry x—7 « =V A
NI EI D EB ALY LN TEE T, ZOAT—F
L GEIRAT— 10731 DIRETHR—F 700 - TN A3
B SN BRI T22E2BKLC0ET, ZORT—
MIT =874 N Z 5 2 A0, Bfitk. STATUS
EVIECDP Y — 7 VA IEFIKE T LI E 9 2R L&
T, BIRAT — F22NB RSN TS [IE, STATUS M1 1
CDP#Ht DL, STATUS 1 — |3 CDP#EfE DI % 7 L £
T ERAT—F0Db 1 HFERE T, USBERDITHOILTL
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STATUS > % 9ms DHIFEIR ST, M R)IBE 2R L £
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M #0757 RPIZ BLE T 5 2L TY, 245D SDP
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AMH100mA L D/NS W EZR LT, SDPE— FOEIE
TVpyus3T 4 AL—7 VD6 GEIRAT—F3EXU8).,
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— ¥ Vpus230.85V XD EW I EERLET, SDPE—FD
iM’FTVBUst B D& GEIRAT — 58 X0020),
STATUSE VI3 EIREZ R L £ 9, FEfllc O WTIE N A
Vey b= FOEHEDL 7Y avZBIRLTLEE N,

F=%INARIV—-E—RDEE
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FT—=F 74« ALy FIFH N, Ty EE I SN E
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FIRZT— 12413 24ADRUVY F v —L 70774V
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PORTABLE
DEVICE

TIME

UCONTROLLER
INPUT TO
LT8698S
SEL(X) PINS

LT8698S
CHARGING

TImE|

COMMENTS

CHARGING DEVICE PORT (CDP) TIMING DIAGRAM

Vs 3V
@roeviey o~ - e e

1.5A

lus

D*100pA | On
WA ISINK off

D 100pA | On
WA ISINK off

D~ P On
D*/D” PULLUI o

+ On
D* 0.6V Vsource o

D™ 0.6V V, On
SOURCE off

copie  On
off

CDP3 On
Off

D* 100pA | On
sivk—+ o

D" 0.6VVsource  On
off

DATALINE MUX On
off

DATALINE SWITCH On
(CDP2 ONLY) off

STATUS On
off

Bo98S 11

STATUS DC LOW INDICATES NO STATUS OSCILLATING INDICATES STATUS DC HIGH INDICATES STATUS DC HIGH WITH CDP3
CONNECTION CONNECTION IN PROGRESS, CONNECTION DONE, CDP SELECTED INDICATES SUCCESFUL
SEL(X) PIN LOCKED OUT COMPONENTS LATCHED OFF CDP CONNECTION

X13.CDPDI1 VI

1.5A CHARGING CURRENT

VBy

S
2V/DIV- o
IMON - HIGH SPEED

1ADIV USB 2.0
Dt-D~ DATA
2V/DIV
5V/DIV
100ms/DIV s
E14.COPY—T VR
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VI HEBRZERLET, ZORT— ML, H#aF N1 RIC
2IADREERIINET,

BEINAT — 12613, 1.0ADRVY F v —T% - 707 74)L
77 ALEY, ZOBEIEE— FTlE. Veys & DT OIS
2.0V OIRPiIT HEAR 2 HE L, Veus & D™ DIZ2.7V DK
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725 TV AL GEINAT — 1 13). STATUS /N1 1 Igys D
B 120mA LD KREWZ ERIRL, STATUS B —ZIgys D
BAMDI100mA KD/ NI EZRLET, Veus HHE—F
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STATUS /A 1Z Vpus 230.5V X D2 &% 7R L. STATUS
O — X Vpus 230.85V X D\ 2 E 2R L £, Veus
E— FOBI{ETVpys DIRE T DG E GEIRAT—F14) |
STATUSE VI iE IR EEZ R L 9, sEfllc DWW T N A
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LT8698S |, Vpus ZIXE T k4 2 @{EE—FZH K —F
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E—FDORABN=av w7774 7L ET, TNHD R
T —bOE N IE, ALY TF ¥ D3 Veys HII~DE it i %
E 1L 9mA DEFiS >~ 7 HSBUS/SN & GND DI#]I2400ms
DS, FLTEY DSE YA 7 VDb DI ED
A4 2msDEHEAIT 52T, ZNS6DVRysU v ke
T—FOME S, SRS E T — % 74 VIt
FTHIEE, T—=74 « ALy F #2280 2
ETT, K62 SHLTLEZ W,

LT8698S D NA = Uty b« o —r v A% BHIAT 51213, @
W Vpus D387 —7 v FIREICE > T0 BB ENH D
T, RIS, ERE D ATIAT = HDOBUS YL v b -
E—FIZEHEINET, 1.5ms MNICAA v F o 713 IE L,
LT8698S 13 Vpyus i I ~D B ftfa 2= 1L L £, F7-,
9mA DE LS 7 HSBUS/ISN & GND D I #2 i S F
¥, LT8698S 1. STATUS E> D 9ms A DFIRZBAIAL .
NRZVkyh = AT THEEERLET,
STATUS EVIFEHR LT A, EIRE v iday 777 b
1. LT8698S D AT — B TE {0 7,

LT8698S I, 9mA DN > 7 Z{HiF L T400ms D Vpus
% L £ 9, 400ms DFEEE, LT8698S IE it > 7 %
A 712 LT, EE D Vys BEHZ 120ms DEIHIE L 7,
Vgus 23 120ms D] 0.5V K DKL o> Tt UL RS —77
YAFIEFISHE T LT E T, Veus 23 120ms o &2
DI IET0.85V XD EI o 7 A I i E Y — 7 v ARIE
R TLTOERA,

JRES =7 Y ADSE T T 5E STATUS E I3k Z2 45 1R L
TAAIZRD, NA Yy EPETLGERE Y23 ay 77
I MERINIZEERLET, NA Yy FIEFHKTL
72548  FLTEY D AT — MIZ{LLFR A, XA - kv |k
DPIEEK T Lah o756 FLTE Y I34.2ms Dt 2 —12 7
DET,

BUS Ut ko= 2RI L5 E& L RIRL 256D
ZA VTN OWTE, K15 X 16 22U T &,

Vpus A7 - E—RDENE

LT8698S IZ. USB On-The-Go (OTG) & X TN Embedded Host
20fERRICHIG LTV ET, ZOEMRICKD A ARERY 72
TR 2R TEE T, ZORBDOZHIZ, USB R
DBMHDRY) 7 27V Vpyus Z BB TEL L W) EKT
F, LT8698S 1Z. Vpyus HICE W ARSI ZIEL TR —%
I e TNA AD3VRUs ZEREICEALHITT B, Veus A 7
E—FOEEEZY R —FLET, LT8698S X Al kit
71t (ADP) ZH R —FLERAD AT A ZD 1D
& LT, LT8698S IZ Bl ADP & A ffatk: 23 ) 5,

EIRNAT—13,9, 12, BL 181, LT8698S D Vpys 4 7 *
E—FDORAN=av w2 777471 LET, TNHD A
T—rDIGE X, AV FDIT4 AZ—7IUZ%D | Vaus
DA DI 10kQE D KEL BT ETY, Vpys A 7 E—

Rev.0

32

%40 - www.analog.com


https://www.analog.com/jp/LT8698S?doc=LT8698S-8698S-1.pdf
https://www.analog.com/jp

LT86985/LT86985-1

77V r—a v 1ER

Vgys RESET TIMING DIAGRAM

WCONTROLLER Vpus DISCHARGE On N N
INPUT TO LT8698S of | ... Remmmmmmemme e Remmmmmmemme
SEL1-3 PINS
LT86985| SWITCHING REGULATOR On
Off oo ' —————  eeeeeeees ' 2
10mA Igys On N oo
of [ .. | | -
FLT On 3 3
of T 1L T ——
STATUS On
off 1 1, [ 1 1, -
Vaus 5V N
v — I
b —
Timel |~2ms| L_9ms___|  p4smy |-2ms| L. 8ms__|
Lo ~-400ms | Lo 520ms |
COMMENTS UNSUCCESSFUL STATUS HIGH INDICATES Vgyg ~ SUCCESSFUL STATUS HIGH INDICATES Vgys
Vigug RESET DISCHARGE CYCLE COMPLETE,  Vgyg RESET DISCHARGE CYCLE COMPLETE,
ATTEMPT FIT PULLS LOW FOR 4.2ms TO  ATTEMPT FLT STAYS HIGH TO INDICATE
INDICATE Vgyg DISCHARGE NOT Vgus DISCHARGE SUCCESSFUL
SUCCESSFUL
E15. Vgys DV Y ME
SELt | SeLt ]
5V/DIV 5V/DIV
8200pF OUTPUT CAP 22uF OUTPUT CAP
VBus | VBus
2V/DIV 2V/DIV
5V/DIV 5V/DIV
starus | [N srus | NN |
5V/DIV " 5V/DIV
100ms/DIV s 100ms/DIV s
(@) NR Uty LB (b) /XUty hRTh

E16. Vgys DY K=oV R
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220F |
HIGH SPEED = 1206 ey sw
USB HOST c INTVgg
HCONTROLLER INTVCC —— Rstar S RrLT 1T8698S
1.00F = 100K < 100K |__
1/0 READ BACK FAULT f- FIT 0UT/ISP
AND CDP STATE | STATUS ~ BUS/ISN
USB5V ]
3 METER
1/0 SELECT AND D USB CABLE
OPERATE CDP [ SEL1-3 Pmzz= SOCKET
Zo = 900 10nH 1o 207902 LA Veus
D+ f~__DIFFERENTIAL __~~~~JiD* HD*H Y DIFFERENTIAL ) 010, |+
1 1
] — VN Y~ ——— __ Ip-
10nH R2
ADC READS Igys I lrcat CLAMPf— 1O7H L AAA— GND
RMON RT__ GND PGND 'oig !
IMON 100k R -
PINS NOT USED IN 0.46 V/A ReaL §9T0 o CoLmp 5V Vgys CHARGES
THIS CIRCUIT: few = 2MHz FOR 453k &9 i wl'All 1.5A USB BC1.2 CDP
BST \2"’“"_‘7 3V T0 42V - ~ sossT2  COMPLIANT DEVICES
SYNC/MODE = =
BREZYHZE024AABE7O7 7 1IUREF v —I v
6V T0 42/2'\'} C
VIN L1 RsEN
T 47 in 104H 10m
= 1206 EN/UV SwW
Cinrveg == % 2 INTVee
WCONTROLLER 4 oyf = S Forar %fggk LT86985
1/0 READ BACK FAULT | = 3 FIT OUT/ISP
AND CHARGER STATE | STATUS  BUS/ISN
USB5V = A P SMETER |
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BST ——¢- ¢
LD* fsw = 400kHz to 500kHz FOR = e
LD™ Vi = 6.8V TO 42V
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(Reference LTC DWG # 05-08-1558 Rev A)
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1REER S AP

USB On-The-Go ¥%BE & High Speed USB 2.0 7 —% 51 VIR EHEEZRZ S gys L ¥ 2L —%

Vi
6V TO 42V Cvin
2.2)F
= 1206 vin
HIGH SPEED = EN/UV SW|
USB 2.0 HOST = ? ® INTVg
HCONTROLLER —_; '(')“J‘F’CC é Tg(T)QT % TEI(_)TK |T8698S
1/0 READ BACK je—— 3 3 FIT OUT/ISP,
Vgys STATE |« STATUS  BUS/ISN
USB5V| usB
RESPOND TO |, SEL1-3 SOCKET
USB OTG REQUEST[” 7,900 o .
Zo =90Q BUS
D*l~___ DIFFERENTIAL _~~~~J| p* 10nH 0
o | HD Yy DIFFERENTIAL fp-
ot R LD~ | 10nH _
D MON HD Y Y Y ~D
100k CLAMP
ADC READS lgys RCBL GND
IMON RT GND PGND
0.46 V/A RoBL Rt CoLmp Vgys 5V 2.5A OR OPEN.
THIS CIRCUIT: — . — SPEED USB 2.0
BST fsw = 3MHz FOR —_
SYNC/MODE Vi =7.5VT0 42V
seE&I] O
BEE S
HmES | HiHA ER
LT8697 |7 —7 ViR T HiEREAE T ZCRIEEDY95% D 5V USB, Vinvm) = 5V, Vinmax) = 42V, Voutoiiy = 5.0V ~5.25V,

42V AJJ, 2.5A, 2. 2MHz [AllH# =0 H DC/DC 2 vy —%

Isp <1 PA. 3mm x 5Smm QFN-24 /8y /7 —3

LT3697 |7 —7) VAR T HfERERER S D 5V USB., 35V AT, VINMIN) = 5V Vinvax) = 35V GrAREHEERE 60V) |
BRI 60V, 2.5A, 2.2MHz 4 DC/DC 2> /3 —% VouTMIN) = 5.0V ~5.25V, ISD <1 jA, MSOP-16E /8y 7 —

LT8650S | #13D395% D 42V, 727 )V 4A. 2. 2MHz [AlH# i VIN =3V ~42V, Vourain = 0.8V, Ig = 6.2 A, Isp <2 A,
Silent Switcher 2 FH:DC/DC 2378 —% (Ig = 6.2pA) 4mm x 6mm LQFN-32 /%y —3

LT8652S | $1#A394% D 18V, T 2.7 )V 8.5A. 2.2MHz [AlH#& i =\ VN =3V~ 18V, Vourm) = 0.6V, Ig = 16 JA, Isp <6 HA.
Silent Switcher 2 fH:DC/DC 2323 —% (Ig = 16 4A) 4mm x 7mm LQFN-36 /3y /r —3

LT8653S | A1FH394% D 42V, 727 )V 2A, 2.2MHz [Al 4 5 VN =3V ~42V. VoutmiN) = 0.8V, Ig = 6.2 A, Isp <2 A,
Silent Switcher 2 = DC/DC 2278 —% (Ig = 6.24A) 4mm x 3mm LQFN-20/%y /77—

LT8636 | #h3A395% D42V 5A. 2MHz [RIHA%#E VN = 3.4V~ 42V, Vourauy = 0.97V, Ig = 2.5PA. Isp <1 A,
Silent Switcher [ DC/DC 2273 —% (Ig = 2.5 IA) 4mm x 3mm LQFN-20/3v /7 —3

LT8648S | $152395% D 42V, 15A, 2MHz [E1H15437 X VIN = 3V~42V. Vourin = 0.6V, Ig = 100pA (Burst Mode B {f) |
Silent Switcher 2 i DC/DC 2273 —% (Ig = 6.24A) 7mm x 4mm LQFN-36 /3y /57—

LT8611 | &hEA3946% D42V, 2.5A, 22MHz [RIHIFGRA v A 71087 — | Vi) = 3.4V Vinmax) = 42V, VouTtny = 0.985V,
FEEDC/DC 228 —% (Ig = 2.5 pA, AHHETRHIR,€=% |1g=2.5UA. Isp < | A, 3mm x Smm QFN-24 /Sy —3
FEREPYE)

LT6110 |77 =70V, 74 Y&\ ILERE T flifEds VIN(MIN) =2V, VIN(MAX) =50V. VOUT(MIN) =04V, IQ =16 A,

SOT-8. 2mm x 2mm DFN-8 3 /r —
LT4180 |{KfEYE—F-kvR-avtu—7 Vinoviny = 3.1V, Vinmax) = S0V, A E B 80V, I = ImA,

SSOP-24 /3wy —¥
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