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MAX22200

Absolute Maximum Ratings

PGND t0 GND ..ot -0.6V to +0.6V
VM0 GND oo -0.3V to +40V
Vep to GND.....oo (VM — 0.3V) to min(+42V, Vj; + 6V)
Cgp to GND (Vm —0.3V) to (Vcgp + 0.3V)
CENTO GND...oooeeeeeeeeeee —0.3V to (V) + 0.3V)
CMD 10 GND ..ot -0.3V to +6V
CSBto GND ...... .—0.3V to +6V
SDI O GND ..ot —0.3V to +6V
ENABLE to GND.... .=0.3V to (Vjy + 0.3V)
SCK 10 GND ..ot -0.3V to +6V

SDO to GND.........ccceeneee
FAULT to GND ..................
TRIGA, TRIGB to GND .....
IREFt0O GND......coooe
Vigto GND ......ccocoiiee
OUT_to PGND .................

36V TADA U ZILEB U7 ILEIEY L/ A K

BEVE—5-R5AN

................................... ~0.3V to +6V
................................... ~0.3V to +6V
................................... ~0.3V to +6V
... =0.3V to min(+2.2V, V4g + 0.3V)
..... ~0.3V to min(+2.2V, Vjy + 0.3V)
....................... —0.3V to (Vj + 0.3V)

Continuous Power Dissipation TQFN (Multilayer Board) (Ta =
+70°C, derate 34.5mW/°C above +70°C.)... OmW to 2758mW
Operating Temperature Range..............cccc....... —40°C to +85°C

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 in the operational sections of the specifications is not implied. Exposure to absolute maximum rating conditions for extended periods may affect

device reliability.

Package Information
32 TQFN

Package Code T3255+8C
Outline Number 21-0140
Land Pattern Number 90-0013
THERMAL RESISTANCE, SINGLE-LAYER BOARD

Junction-to-Ambient (64) 47°C/W
Junction-to-Case Thermal Resistance (8¢c) 1.7°C/W
THERMAL RESISTANCE, FOUR-LAYER BOARD

Junction-to-Ambient (8 4) 29°C/W
Junction-to-Case Thermal Resistance (8,¢c) 1.7°C/W

For the latest package outline information and land patterns (footprints), go to www.maximintegrated.com/jp/packages. Note that
a“+”, “#”, or “-” in the package code indicates RoHS status only. Package drawings may show a different suffix character, but the

drawing pertains to the package regardless of RoHS status.

Package thermal resistances were obtained using the method described in JEDEC specification JESD51-7, using a four-layer board.
For detailed information on package thermal considerations, refer to_www.maximintegrated.com/jp/thermal-tutorial.

Electrical Characteristics

(Vi = +4.5V to +36V, Tp = -40°C to +85°C. ENABLE = V), Cg = 22nF, Cg1g = 2.2uF, Ct = 1pF. Typical values are at V), = +24V and Tp = +25°C,
unless otherwise noted. Limits are 100% tested at Ta = +25°C. Limits over the operating temperature range and relevant supply voltage range are
guaranteed by design and characterization. Specifications marked "GBD" are guaranteed by design and not production tested.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
SUPPLY VOLTAGE
Supply-Voltage Range VM 45 36 \Y
Disable Current _ _ _
Consumption ISDN ENABLE =0, V) = OUT_ = +24V 11 MA
Inactive Current _
Consumption INA ACTIVE=0 200 400 MA

www.maximintegrated.com/jp
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Electrical Characteristics (continued)

(V= +4.5V to +36V, Tp = -40°C to +85°C. ENABLE = V), Cr = 22nF, Cg4g = 2.2uF, Ct = 1yF. Typical values are at Vg = +24V and Tp = +25°C,
unless otherwise noted. Limits are 100% tested at Ta = +25°C. Limits over the operating temperature range and relevant supply voltage range are

BEVE—5-R5AN

guaranteed by design and characterization. Specifications marked "GBD" are guaranteed by design and not production tested.)

0), output three-stated (ONCH_ = 0)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Quiescent Current
Consumption—All a1 All drivers set in VDR Mode-Off 25 5 mA
Drivers Off
Quiescient Current-All | All drivers set in VDR Mode—Continuous 35 5 mA
Drivers VDR Mode Q2 On, low-side, no load. ’
Quiescent Current . . .
Consumption—CDR s All drivers set in CDR Mode—Continuous 5.2 75 mA
On, no load
Mode
LDO (V4g)
V48 Output Voltage
R o P o Vig lv1g < 20mA 1.728 1.8 1.872 Vv
V1g Current Limit Iv18(LIM) 20 mA
V18 UVLO Rising UVLOy1gR) | V18 rising 1.65 \Y
V18 UVLO Hysteresis UVLOvy1g(H) 70 mV
CHARGE PUMP (Vcp, Cpr, CNF)
Vcp Operating Voltage Vvep Internal Regulator Vm +2.7 \Y
Charge Pump
Frequency fPmpP 100 kHz
LOGIC INPUTS-OUTPUTS
Input-Voltage Level High VIH 1.2 \%
Input-Voltage Level Low VIL 0.65 \Y
Hysteresis on Logic HYS 110 mv
Inputs
Open-Drain Low-Level _
Output Voltage VoL lout = 10mA 04 \%
Pulldown Current on _
Logic Inputs IPD VPIN = +5V 33 70 WA
Pullup Current CSB/SDI Ipu CSB/SDI = 0V -15 -7.5 MA
ENABLE Voltage Level
High VIHEN) 0.9 v
ENABLE Voltage Level
Low VILEN) 06 v
ENABLE Pulldown Input
Resistance RPD(EN) 0.8 15 MQ
OUTPUT CHARACTERISTICS
-Si HFS_=0 0.2 0.4
Low'Slde On RONLS 0.5A _ 0
Resistance HFS_ =1 0.4 0.8
High-Side On resistance RONHS 0.3A 0.21 0.4 Q
Driver Output Leakage ILEAK Open load detector disabled (OL_EN_ = 2 +2 VA

www.maximintegrated.com/jp

Maxim Integrated | 8



http://www.maximintegrated.com/jp

MAX22200 36V. TADAVZILERY7ILEIfEY L/1 R
BLVE—% RN

Electrical Characteristics (continued)

(V= +4.5V to +36V, Tp = -40°C to +85°C. ENABLE = V), Cr = 22nF, Cg4g = 2.2uF, Ct = 1yF. Typical values are at Vg = +24V and Tp = +25°C,
unless otherwise noted. Limits are 100% tested at Ta = +25°C. Limits over the operating temperature range and relevant supply voltage range are
guaranteed by design and characterization. Specifications marked "GBD" are guaranteed by design and not production tested.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
PROTECTIONS
Overcurrent Protection
Threshold ocP 1.1 A
Qvercurrent Protection t SRC =0, FREQM = 0, FREQ_CFG = 00 1.2 s
Deglitch Time ocP Y =Y — = : M
UVLO Threshold on V) UvVLO V\ rising 3.75 4 4.25 \Y,
UVLO Threshold on Vi
Hysteris UVLOHys 0.12 Vv
Thermal Shutdown o
Threshold TsDN 145 C
Thermal Shutdown o
Hysteresis THys 20 c
HSnLS =0
I - 16 30
Open-Load Detection OLLS OL EN =1 Pulldown current WA
Current - - HSnLS_ = 1, Pullup
loL_Hs current -30 -16
Open-Load Detection VoL Ls OL EN =1 HSnLS =0 1.2 1.8 v
Voltage VoL Hs - - HSnLS =1 Vpm-18 Vy-1.2
Open-Load Detect
Deglitch Time toL 200 bs
HALF-BRIDGE CONTROL
. FREQ _CFG[1:0]= | FREQ_M=0 80 100 120
Chopping Frequenc f — kHz
PRIng Freqtiency CHOP 11 FREQ M = 1 64 80 96

Output Rise-Time in SRC_ =1, 10% to 90% of the swing, Vi

Slew Rate Controlled tRISE = +24V. no load 0.2 ps
Mode ’
Output Fall-Time in Slew t SRC_ =1, 10% to 90% of the swing, Vy 0.2 s
Rate Controlled Mode FALL = +24V, no load : H
0,
ITRERR1 ITRIgB from 71% to 5 +6
. 100%
Current Drive
_ ITReRR2 Regulation mode, ITI'-\;IG from 20% to 10 +10
Current Drive IFs at 1A, RReF 1% | 70% %
Regulation Accuracy tolerance I from 10% to
ITRERR3 | LSnHS_ =0, HFS_ | 2000 ° -15 +15
=0 (Note 3)
ITrIG from 5% to )
ITRERR4 10% 25 +25
CDR, LS drive
;:']le?e":i %‘gr:zgnt Kes only. Rrgg from HFS_ =1 7.5k AA
15kQ to 100kQ

www.maximintegrated.com/jp Maxim Integrated | 9



http://www.maximintegrated.com/jp

MAX22200

36V, 1ADA 75 ILERES UZILEIEY L/ R
BEVE—5-R5AN

Electrical Characteristics (continued)

(V= +4.5V to +36V, Tp = -40°C to +85°C. ENABLE = V), Cr = 22nF, Cg4g = 2.2uF, Ct = 1yF. Typical values are at Vg = +24V and Tp = +25°C,
unless otherwise noted. Limits are 100% tested at Ta = +25°C. Limits over the operating temperature range and relevant supply voltage range are
guaranteed by design and characterization. Specifications marked "GBD" are guaranteed by design and not production tested.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
CDR, LS drive
Full Scale Current Keso only. Rrgr from HFS_=0 15k AA
Reference Constant 15KQ to 100kQ
IREF Pin Regulator
Voltage Reference VIREE 1 \Y
Voltage
Enable Time tEN From Enable rising edge to SPI ready 0.5 ms
Wake-Up Time fwu grch:_rp A;C;Ii'\ll\éE =1 to Normal operation 25 ms
Disable Time DI tli:':tr:tENABLE falling edge to OUT _ 25 ms
. Dead zone is inserted to prevent Current
Dead Time tDEAD Feed through P 200 ns
FREQ_CFG=11, |SRC_=0 038
Blanking Ti . FREQM =0 SRC_ =1 1.4
anking lime BLANK us
FREQ_CFG=11, [SRC_=0 1
FREQM =1 SRC_=1 1.75
SPI SPECIFICATIONS (Eigure 1)
SCK Clock Period toLk 100 ns
SCK Pulse-Width High tcH 30 ns
SCK Pulse-Width Low toL 30 ns
CSB Fall-to-CLK Rise t 30 ns
Time CSS
CSB Hold Time tcsH 30 ns
CSB Pulse-Width High tcspw 30 ns
SDI Setup Time tps 10 ns
SDI Hold Time tDH 10 ns
SDO Propagation Delay tbo ‘3\1’22 /2/)20pF connected to 3.3V supply 40 ns
CMD Setup Time tcms 20 ns

Note 1: All devices are 100% production tested at Tp = +25°C. Limits over the operating temperature range are guaranteed by

design.

Note 2: The rising edge on the SDO pin depends on the pullup resistor connected to the pin and on the parasitic stray
capacitance. The RC time constant can limit the SPI maximum speed. For fast SPI, the stray capacitance must be
minimized and a low-value resistive pullup must be selected.

Note 3: Guaranteed by design, not production tested.
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INSDOERIE AT YA LY RYICESADIET INT—TF VT ERICKETINENHDET,

AO—9—1 K/ I\ REIE(HSNLS)

MAX22200i¢. B ZER/IL —ILICERT 207 7V RICERT2MNCE 0T O— 1 REREE— RE/old/\ 1P RER
BE—RICHIEULET. A— 1 REFEMEDIZEZ. REL YV RYDHSNLSE Y MEO—Icty NTZ2RELHD (F 74/

R \A T RERBIDIZEIF/N\AICEY T DREDNHDE T/ \ A1 REEENMEDIHZE. CORIFYR— SN FroRIL
([ZFVDRE—RTOHFIEITE LI EC./\A Y REMETIESRCEEAEE HF SEEBEA Y R— hEnE A,

N—=277VyI D5k

BMRTZDF v =W ICEREUTCRSERE2MEICTDIENTEEXET,0-1.2-3.4-5.6-TOXRT7 = 5{k LTH
WBICIF I TREAEYEFEWCIERLEST (Z IV —Va Vv EBRNESR) AR7x-yELFT—RICHRET BIC
& STATUS[15:8]L Y ZFDCMxy[10]EY MTO1ZEZADMRENBDFT (LYY - XTI DEIyavESR),
IN=TTVyI D1 DDORF7ELFT—RTHWBIBE. IDESD/NEWFD/N\—TTYYIDEREL Y AT DERENTH D/ \—
T77)wIEHIEIL. KEWADKREIFERINEFTHZIL. 0-1DRFELFTIT—RTHWDIEE. INTOERENF X
JODEREL Y AT SHmHEIN. FrRIVIDREL Y RV ISEEINET,

WHNE—RITHE>TWB2DDN—=TT )y I DiFME /IERE (A /A7 AV R) E B E R LUE I ROITRT &
SIVERELYRYDTRGNSPIEY MZKD RSA/I\DBA =TI/ FTARIT—TILENET,
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36V, 1ADA 75 ILERES UZILEIEY L/ R
BEVE—5-R5AN

MAX22200

&®6. \—T7T )y IUHE—-RTDTRGNSPI

TRGnSPly TRGnSPIx
0 0

CONTROL MODE
Channels controlled by SPI (both ONCHx and ONCHy set logic high)
0 1 Channels controlled by TRIGA
1 0 Channels controlled by TRIGB
1 1 Channels controlled by SPI (both ONCHx and ONCHy set logic high)

Z2IV7)y KB
IN=DTVyI-RF0-1.2-3.4-5.6-7T%=7)INTVyIEBDES5BHEL. TV FR(WNEZE) VL /AR INILTPTSIFEN
AR—FDCE—FZHHTELXI, RAT—F X LIZZDCMxy_[1:0]EY hZT10ICRTET B ET IR DX-yh ZILT Uy
JICBRENET (LYRY -XvTDEIIavEsi),

TINT VY- E—ROBE RITRIESIC. TINTVYIIERT—F X LY ZAFZDONCHyEY b & L UV'ONCHxEY kDA
BIIGU T 4BDDRT—F A TEMELE T,

RT7. 7TV IR

(x,y) =(0,1), (2,3), (4,5), (6,7)
ONCHy ONCHXx OUTx OUTy DESCRIPTION
0 0 HiZ Hi z HiZ
0 1 VM VDR/CDR Forward
Y settings

1 0 VDR/QDR VM Reverse

X settings
1 1 GND GND Brake

FICHWT HIEHBDRRE/ A=Y MEAME—RTIEF v RILYDREL YV RIS THE SN A RAE—RTIEF v
VRILXDERTEL Y ZAIDSHRAEINETFIZIE. RT0-1%27)L7 Vv - E—RTAHWSIHE, [ONCHy, ONCHXx] = [0,1]
(EA @) TIEHEIE/ X — 975‘?17/*)1/Y0)‘“”'“b/Z?@W@LJKTbi‘%[ONCHy ONCHXx] = [1,01 GEA M) DIHE
[EZ DT, HEIEF v RKILXDEREL Y AT DHRBITERELE T DL ST RABRERLANILC YA IV BV Y
F=/ \‘)IJ“O)%“/?éﬂ1¢\b3‘y5¢ﬁﬁﬁﬁﬂ1’ﬁﬁﬁ5Z NTEFXI, 7TV IBEDHZE . HSNLSEY MIERI D2 &I
ERLTEEL,

BRI 7Ty VBETIE REICRI &SI BREL YZFDTRGNSPIEY Mok D RSANDA =TI/ T4 AT~
ILEnEY,

&8. ZIWT)y Y+ E—RTDTRGNSPI

TRGnSPly TRGnSPIx CONTROL MODE
0 0 Channels controlled by SPI
0 1 Channels controlled by SPI
1 0 Channels controlled by SPI
1 1 Channels controlled by TRIGA/TRIGB

{REE [

MAX22200ICiE EEE (UVLO) . BEF (OCP) Nz (OVT) BEEZESDTIL -y hOREBHEEENH D £ T, Ffe. T/ R
IClE FRERRE (OL). 77 I+ BEID#®RH (DPM). THITERARE, %E (HHF) B{E TS5 —%H (COMF) RED2
HEEEHBEA CWET A=Y RL1Y - 7AIMNBRIEY (FAULT) (Z BB U7 AL E DY hO—ZISXETZDICAWS
nNE9, LEEOMEEENZN (COMFZRE) . 774U TFAULTE VIR ESNE T, 7 A4/L MBI, 7\? R LIRY
(STATUS[15:8]) DT BEY R E/N\A Iy T BIETIYRITEXT 7AIMDINYRIENTWEHE. 74V N AX
Y NMIFAULTE Y &EFEIE L LE R Ao
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BLVE—% RN

BETERE (OCP)

BERFETIE.L—IL (VBLOGND)ANDRZA/INHADIEIEPC R ZA/N\EHAR L DEIENST/INA R ZRELE T
AMOCPRUA LRI ZEBZZE BT 2F v RILDEEINICA ZICRD  FAULTEAN Y —hSnEd (Fo 717 -
A=) BT 7AILN- LIRS DHINT DOCP7Z UM MRBIC/\TIcEYy hENE T, 7AILN- LI R ZHHMETIETT
ZURIVTF SN FAULTEAD T 7 —rESNEIN . FREEBDHZF vV RIVEAVICIFRDEREAT7ZI NI N5
EART—HRALIRITAREGDHZBF v EATICT BT BEEENBRINET,

R EERE (OL)

HELIRIDIDOEY hERAWT, OLR B EEE BT ML HDWTEM L TEEX T, COMENE ML SN TWSIES. BT
MYIDEEESNZEBIC. ZOFrRILOFENO—HA R - E—RICEESNTVWDIESITDIHRY —IXBRNAEH/—R
BEIIWNT YT UEBED N\ A A R-E—RICERESNTWSESIEbII BRIV IERNEN/ —RETILT OV UET HH
EYTREINECEEN. O—TA REEDHEIE+2VETED I\ AT REEDIHEE FV\ - 2VZ LB - 1156 . &R
RENBHESNEIT KW 7AIN LI ZRTORIG T DNI\A Iy hESN FAULTEAN 7 —hEhEzd (TA)LED
N AT ENTWRWGEE) TN T SHEADNAVICKEZD TAILN- LI ZRID AN & FARER 7 A/LNIBEINICY
7SN FAULTEYHRUY —ZXENET,

7Y vBEIDIE L (DPM)

MAX22200(3. VLT HSER b SN P—XF 27RO TSV I v BN EEICHELTVWIHESHEHIET 3. FHH2
WrisBEZ 2 TWE T, COMEEIL. 75V I v BEIDRE (DPM) EIEEN. B1E8ELTWB/NIL T ZEE L. BBEDH /N0
THEEBESIERHDWNIRERT ZOICERBRY—ILTT,

H4IC EERD/NILT (BHR) LB <@ 1 /NLT (BIR) BRI RKRNABERTOT7 7 ERLETNNILT NP I F 2
I—hENTWBIGE. YL /M REFRIF. EODSEREFHDMEERL NIIyTE TEMUET/VULTHIELEELTWN
NIFERTOT77AIVREFRIBINTIREL Y L/ARADT 0 IvDBBIC L > TEMSNICBEMFIC&L 5K IEAZRUE
EE

CDLKIFADRESF/NILT CEDFETH D BRBEPREBREDHRERICFEAERELTEA ZDDPMEERED
B MiE7 1 —XICB T2 DEFEHDFEIRESNE T, IFADELRBRWGE FAULTE V([T 4L MBI
DHASN(RRITENTWEWESR)  TAILN-LIZIDT AL - EV DT —hEh&E T,

DPMiE. Bith 21— 7O S TILBDEERIE (IstarT) ERABEE=Y UV T EBBLET. COE=F UV T B
ESNIEREL AL (g7 CERMET 2EBELICKRT LET, 1—FId. ZILAT —LEREKBOEICDPMAL v ¥ 3)LR
(Ippm_ TH) ERETEE T, BIRIC BE /A RICRET BRI EF < oI, /N> B IE B % RE TE £ 9. DPMRE
DELZHAICOWTIE CFG DPMOES Y3 v ESRBUTEE W,

BROFEHD TR TRWSEPERENNHEDICET E BRI RENKRT 2BEDHD LI DPMERE. &F v
VXIDERELIRIDIDOEY MOV Y7 -\ ATy T BETERILTERT,

currenth

,,,,,,,,,,,,,,,,,,,,,,,,,,,,

M4, 750 I v BEIDIEH

www.maximintegrated.com/jp Maxim Integrated | 22


http://www.maximintegrated.com/jp

MAX22200 36V. TADAVZILERY7ILEIfEY L/1 R
BLVE—% RN

H—IL-vy 5> (TSD)

S RENEERREBIIIEE . TRTOHENITAAI—TILENE T, 7AIN LIZIDIDDTSY - EvMI/\AIC
Y hSN FAULTE Y AO—ICBRB S NE T I BENTLRLANILETET I 5&. BifEIEEEINICERULEZ I FAULT
PV —RENEITI 757 - EVRETAIN - LIRINFEAHAHENZET T ICEY hEhicERITRDET,
BEEOYY77(UVLO)

VUEYDBEMMEBEOY I 7 U ALy 3)LR (J+4V (REME) ) KBIE T ULBEEEIC. 2F v RILHRY—Z
F—RERD ABF ¥ — RO TR TFARAI—TIENET VKRB TEET 2V gl Fal—ohLFal—yav Uil
BONV1gBTIFI-INT—A>- Uty b (POR) ALY I )LREFBICETI2ET. OV VY- LIYZRYDABIRREZFENE
FINNELDECEE. Vg = 1.OVTRLE)  INTOLIZFIE FIAIMEICU Y R EhET,

PORDFREEBSBVWUVLOANRY ME T BHYRY - Evh(M_UVYM)DEY YT -O—(F7A)LR) IcEyhEahTng
BEE 7AINBRIE Y ZEEELE T VD EE L TUVLOA L v 3)LRZE £E2E T <IC.MAX2220013 B E & fF =
BRULET,

PORDIRAEGRBUVLOANY ADREAET HEFICFAULTEVANER SN I—F B T/INA AZBREL T\ A ADEE
EFeBEEMHLT DRENBDEILFHIC. /NT =7 Vv TRICIFFAULTHE IC7 T —hEh & T,

THITEFARE 777 (HHF)

CDRE—RTIH FRIRE UCHITERLNILICERZEL N ESHZEEZF TEXT CDOEZMTY —ILIF.HHF_EN_Evhz
MIICEY R I BZETEMETER T tyTORKEIMEBUTCHEEERERICELLBWSERIF. AN - LIXITDONIGT Z
T EvRDINAICEY RENET, TAILN - Y RXT-EY MM _HHFAT0) Ity hESNTWSHE  FAULTEME Y ASEM(LS
NRZANBTARAI—TINENF A Kl 7AI N LY ZRIDTAESNIIBE K@ F vV RILDFHLWTA)LZRH
WY BN T T - EV DI ITENET,

TRV EH

SPIDE 7 ZiEA

BEEHER (ENABLE = OYv 7 -/\1) MAX22200iFSPITHIEIENE I 15 —T7x—ATIE. 707 (SCK) . Fv7-
L7k (CSB). ¥R (CMD) 2 U7 7F—=F AH(SD) . 2U7IL -7 —5 71 (SDO) D5 DESHhMELE I, SPIA

VA= —AOAVwIE . SPIZOvZiRE (CPOL) = 00Oy 74648 (CPHA) = OICfiEWE T, SPIETIy —F—>
BRICHIGU RABMHZ TEI{E CE X I, X5 RERNBT 1Y —F—VEBHERLED,

MAX22200ix. 10032 Y k- F—% - LYY (1EDRAT—F R - LI RY SEDEBELIRZ. TEDTAILL LI R
ETEDEE YR ATV VR LI RIEBZTWET . RAICIT VR - LIRY (BIAHER) ICEAHFETODENHDE
I FTDHNBICE>TUUBEDSPIS AL DO EHAREDT2H T,

ATF—HRALIRY BELIZAY. TAIN LIZRYDRSIFI2EY N TIL /2L AX YR - LI ZYD8bit/nr32, E ~

EINAICEY T BE DTHTNA NRDSPIEEXRETS1E T TRADRE EA/NA NEIBTEEY,

o AT—HRA-LIYRIDMSBICED BIN—"TTVYIDAR—TI/TARAI—TILDNTEELT, 2D EMEL /IEFME
{LDBMEIE. DT H /A MRDSPIERX TITO ZENTE, VAT LAEBEN R/ RICHZ 5N T,

o BRELYZRIDMSBTIH HOLDEREHFSEY hDREN TEE Y, ZDfth, HOLDETDEH £0F N1/ MRD
SPIERXETITOZEMTE,. ZOLSBERZEBICHIE T ZNENSG DT ST —avIicE W T EREOBEFRH AT REE
BhEY,

o TA)Lh-LIRXFIDMSBMOCPIBERZIGELX T, ZDcdH. bITH 11 hDHE UIRETCOCPIERZHAHEET,
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CMD

sol MAX22200 Sbo_BSDLA MAX22200

DEVICEB DEVICEA

SDO_A

A4
A

SCK

O
%]
@

®5. SPIOTA Y —F = — R

7R3V 7FIR

MAX22200DFEHE R S OB DT DHEET O — - F+— MERIBICRLE T,

FIEOERT Y7 T RPN IV K- LIZECEEAAT(CMD = 1) 200EFHi 9 2SPIERREZTV, ZORDMDL T2
IADOEBAD/ FHEUVBEICHRZRENBDET GHAICOVTIEAT VR LYY D5H (COMMAND) Dt/ av%

=),

1. RO=PyvTRORHDATV7IZ STATUSL I R DEFFH U TERENE T, INEEEET7 AN 737 -Evk
(UWM)ZZ U7 U nFAULTA Y I —5 - EV T 7Y — KT BcDICBETT,

2. 2BBDRTY7IRB . EFrYRILDSTATUSL Y RYDIN—RI L PREICEAHZITOIETHEREINE T IITIE.E
DF v RIVELTNE—RHBNITILT VYD - E—RORETHVWSIDIEESNE T T/\A RZARX—TILT Bl
ICACTIVEEY hB/\TIcEY hENFT,

3. 3BEDRTYT TR BF vV RILDE/ X =Y ZRELE T, INERITIBICIT. BF v RILD32EY MREL
YA (CFG_CH) ICERAH =TV HITERE LOHOLDE ., HITH . B & E— R (CDR/VDR) ( R)L—-L—hk
IS E BB/ TA—FZRELE T,

4. &2FvURIERELCS.STATUSLY R 5 Z5mHE L TUVME Y REfIDINRTD T AL EvhE7 U TP LET,

COMMANDL Y ZZNDEAHEMES & I1C. MAX2220013 7 AL - 755 )N+~ (STATUS[7:0]) ZSPIHALET,
OAVRO—ZEFBEIZ—MRESNTVWINESHZEEZITEINENHDEIT BETAINMRESNTVWIDES
(STATUSI[7:0]1=0x02) . H6IT R FIEZEDIRTAENHDET,

5. ZATVTT~4DFIENETL.WThDOT7A)ILhEIRESNTOWRITNIE. FroRIUIEEELL. L 7oy arvxs

EITTEEILHFIC,

a. A/ AT AT—FRAZEFHUTCFroRILSEITTEHEL /IEEEAEITOIZENTELI . D7 I3 VTl
1)\ RERETSTATUSL Y R Y D EM/\A MIERAHZITSHEINHDET,

b. HOLDEFME (IHOLD) 8L V/\—7 - 7ILRT —)LRTE (HFS) #BH U T Fro RIS &GS B2HOLDER
EEIMNICHITE TEE S, D77V a VT FOREDF vV RILDEREL Y AT D EAL/\A MCEAHZEIT DD
ENHBDET,IHOLDDEFH L. FrRILDHOLDEREZMIGL TWAEE T TUTIITSZENTEET,

C. BFvURIDEBEINGA=FD—EBIEFEDF vV RILDI2EY REBEL I AT EIKRICEAHZETOIET ML
TFUOEETDBIEETEXT R —L—MEERE (SRC) B LG FavE Y T ERE#ERE (FREQ CFG)cn
[CEYEUET AR, HIHET—REE(VDR/CDREYN) /AL R/ O—HY A1 REE (HSNLSEY M) ZZEETED
DIF. 2F v RZILDBATTTRIGAANETRIGBAANWT EOY YT - O—DFELITTHEIRIGEFELTLIES
Lo
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TAILIDHEUIHE N AT SN TWRIFNIE NFAULTA VI =5 - EVDP T —hEnNE T, DAY MMTED T4
MFIEDRUASNET (HEICIFRUTWEEA) . EIC.COMMANDL Y R NDEIAHEIES EIT.MAX2220013 7 4L

N7 )1~ (STATUS[7:0]) ZSPIEALE T CNISEZRBERN THRRATEXY,

e

POWERDOWNVM=0 )

Vi =Vow, ENABLE = 1

POWER-UP (05ms)

STATUS REGISTER READ CHECK UVM FLAG
WRITE READ
STATUS STATUS REGISTER READ
REG COMMAND STATUS OPERATION TO CHECK UVM FLAG
ADDRESS REGISTER REGISTER
(CMD=1) (CMD=0)

STATUS<7:0> = 0X02

WRITE STATUS REGISTER
FOR HW CONFIGURATION AND DEVICE ACTIVATION
ACTIVE=1
WRITE STATUS REGISTER FORHW
STATUS R S HW CONFIG CONFIGURATION
¢ REGISTER REGISTER Sy (RS BIRLL]
(CMD=1) (CMD =0)
ONCHx=0
CONFIGURE CHANNELX: HSILS AND VDRICOR OPERATION,
HIT, HOLD CURRENTS, HIT TIME, SRC, TRIGNSP, .
ITERATIVE LOOP TO CONFIGURE ALL
WRITE CC;‘G"D(;';; CHANNELS: HSILS OPERATION,
WRITE CHAELN CDRNDR HIT, HOLD CURRENTS,
CFG_CHN COMMAND CFG HIT TIME, TRIGNSPI, SRC,
ADDRESS REGISTER IAGNOSTICS
T REGISTER
(CMD=1) D0,
COMMUNICATION
ERROR
STATUS70> = 0X02
ARE ALL CHANNELS
CONFIGURED?
NEW ADDRESS
YES [ ¢—————————
STATUS REGISTER READ CHECK UVM FLAG
WRITE READ
STATUS STATUS REGISTER READ
REG CommAnD STATUS OPERATION T0 CHECK UVM FLAG
s REGISTER REGISTER
(cMD=1) (CMD=0)
STATUS70> = 0X02 WAKELP
COMPLETED?
UVM=0,ACTIVE =1
R )
1 |
v v
CHANNELX IHOLD UPDATE CHANNELX STATUS UPDATE: CONFIGURE CHANNELX: HIT, FREQ, HIT TIME, SRC
CHNOPT
WRITE WRITE CFG DATA
WRITE | | cHanneLN STATUS WRITE WRITE WRITE | [ cHanNELN CHANNELX STATUS UPDATE (8 BITS SPI)
COMMAND COMMAND | | CHON._ COMMAND cry
REGISTER ae REGISTER | | REGISTER REGISTER are AT o)
oo | | RecisTeR parti vtk ora | | RecisTER ‘CHANNELX OPT UPDATE (32 BITS SPI)
(OR=11 | (cup=0) (CUD=1) | | (CMD=0) (©MD=1) 1| (cmp=0)
r
i
i
-

CHECK STATUS REGISTER
FOR FAULTS

YES

ARE FAULTS
CLEARED

DEBUG o
(READ FAULT REGISTERS)

M6. 7OUS3v/O70— - Fr—h
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AV R-LYRAYDEH(COMMAND)

ARVRLYRZIEBEY DL Y AT T, ANV R LY RFCEAHZETDIIE T FDEDSPIYAIILICTHT BT/ R
DERMNTEFIA—HIF RCAY VR LI RFICESACHDENHDE T, ZDRBICL > T EBDSPIERXED Y 1
PEWRT =5 7A=Y RIREDHTT, AV R LI RV ICEAFHEIT > BIE. IVUR LY RYICBEAHEL
TRWRD . BIEDSPIEREIIRE U Y1 T = LE T,

8EY RDAVY R LY RGICESALIHITIF OV Y I AH(CMD) 2OV Y7 - )\A ICU. SPIERE DB &/ \ A EHERFT B0
ERHDEIT, ZOMINTDLIRAT (AT —F A KRE.7AILNDE LY ZAY)DEETIZ.CMDAY Y I AAZOI YT -
A—ICTBRENGDETEKIICAVY R LIRY - EYRDTF—FDRBAEZH UL T, M7 I B—F /N1 XD EFH)
ETAY—F—VTOFEAGADOEAICDOVT. ANV R LY ZINDERAHREDI A IV TR ERVET. OV VI AN
(CMD) IE.CSBDIZL END Ty I D, I\A & T 2MENH D E I, ZWTAIC. SPIHEOTY VR LY RIANDEAFEFIC
TAILN-TZ7 N1 N (STATUS[7:0) ZEALET,

&®9. AVVR-LIYRY

BIT | NAME DESCRIPTION

7 RB/W This bit determines whether the follow-on SPI transfer is a Write or Read operation. (Read = 0, Write = 1)

6:5 RFU Reserved For Testing and Future Usage. Write these bits logic low.

41 A BNK This data field contains the address of the 32-bit register bank to be used for the follow-on SPI transfer (see the

Register Map)
8bit/ Set this bit logic High to have access to the 8 MSB of the 32-bit register bank. The follow-on SPI transfer is 8-bits
0 . long.
n32bits Set this bit logic Low to have access to the whole 32 bits register bank. The follow-on SPI transfer is 32-bits long.
CsB

SINGLE-DEVICE WRITING
)
a
=

SOl ,:’ ' ; .
Ls0o V////// | : : :STATl:JS[?:O]: : : : ,

I
I I I I I I I I I | |

T

DAISY-CHAIN WRITING
1)
o
=

SDI % COMMAND_REGISTER_A[7:0] X COMMAND_REGISTER _B{7:0] %%

| | | | | | | | | | | | ] | ] | |
I ! 1 ! | 1 ! 1 | 1 1 ! 1 1 1 1

Lspo STATUS_A[7:0] X STATUS_B[7:0] W%

T T T T T T T T T T T T T T T T T |
| | | | | | | | | | | | | | | | | |

7. OVYR LI RYDEANH
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AT—H A LI RAY DA (STATUS)

ATFT—HALIRAZI32EYRNDL I AT TY,

o BRYIDE EHRI/\AM(STATUS[31:24]) ICIEE&F v RILDEELE Y RO IIESNE T, F R IbxEEE LT 5IC
[&.ONCHxEY hZ/\1ICUE T Fro®ILxzIEE LT BITid. ONCHxEY hE2O—IcUE T,

o 2FBDE FNAI/\A K (STATUS[23:16]) ICIF . ¥R T - 7L - B NENY R Y EIRERRIRE Y b (FREQM) D& E
—g_o

o 3FBHODOE ENM/\A K (STATUS[15:8]) (Cld Bt T 2F v RILICEKBRTFD/IN—R I FHRELY MBI ET,
CDLIRI%EHREITDIET BRI 2F v RILDALFIT—REETIL TV -E— I\TEM’E@“Zootv SETEET,
HICOWTIE UIR— R RDORSANBEDEI Y3 VvE SR LTSS,

o R T/\AM(STATUS[7:0D) IClE. 7T2DFHUERT7ZY - 74)Lh BB IOACTIVEEY MOMBIRS L E T,
ACTIVEEY M. 7' O—/NILBAZ—TIL - EY R TR —F v IREICIET0ICRESNTWET (T AN,
. ACTIVEfJ\rOJ@ BE.T/I\MAXMEEHEENE— MJED FrRIVER) =R FT—REBDET,

BEMETIFACTIVEZ1IcEy NT2RENHDET,

LTI T20727 - 74U - By hERUED,

OVT = @& 7A)LN- T35

OCP = BERTAILN - T —DiaEBHTDDF v RILTEERZIRE

OLF = FIRBRE 74U - 757 -6 1 DOF vV THRAR E R

HHF = HITERKZET7 AN - TS50 —DKEETDDF v RILTHITERFZE 7 A/ &R

DPM = 7SV IvBEOBRE TS —M L EB1DDF v RILTTSVIvBE T AL N ERE

COMER = BETZZ7—-7AIN-T37

UVM = (BEET7 AN 750 —UVMIZ/INT —F v IR/ \A Ic Yy hSh. 8iIfE 21 %X —T)L T BICIFSTATUSL Y R %
HEHRAMETEILEL>TIITITEZRENHDET,

JE:OCP, OLF, HHF. DPM®DZBrIE#R DFEMIE. FAULTL X7 TiHBELF I (LSR5 - v T ESHE),

&®10. A7—5RXLIRY

BITS | DESCRIPTION
[32:24] | ONCHXx bits. 1 = Channel is active. 0 = Channel is not active (default)

Fault Mask Bits: 1 = Fault is masked and does not assert the FAULT, 0 = Fault is not masked (default)
FREQM: set the master frequency of the internal oscillator

[23:16]

CMxy: Hardware Configuration bits for pairs of contiguous channels. Channels can be configured in Parallel or Full-Bridge
mode (see the Supported Driver Configurations section)

Fault Flag Bits: OVT, OCP, OLF, HHF, DPM,COMER, UVM
ACTIVE bit: 1 = The Device is Active ; 0 = The device is not Active and all channels are Hi-Z (default)

[15:8]

[7:0]

BRELYRYDEHA(CFG_CH)
32EY N (4INA R DEREL I ZAIDSEH D IR UTe F v RILERENTEE Y,
o H FA/NAKCFG_CH_[31:24]ICiZ.HOLDERDIBER (7TE Y R) E/\—T - ZILAT—)L3&IREw k (HFSx) h &S h
£9,
o 2FBHODOFT EA/\AKCFG_CH_[23:16]ICiE HITERDER (7TEY ~) EAZBRUARIRE Y b (TRGNSPI) DIERH
MEhzxd,
o 3IFBHDHE LA/ MCFG_CH_[15:8]ICid. MteFEDBERI M NE T,
o B FMI/\AKICFG CH_[7:0]icid  RDF v RIVEREDL M N E T,
- VDR/CDR:#EiRtEw k (VDRNCDR)
- HS/LS#EIREw k (HSNLS)
- FryxRI-FaveEyTEREEY ~(FREQ_CFG)
- A)b—-L—KEREY K (SRC)
. FR&afREr®x—7)L- vk (OL_EN)
- HITER®Erx—7IL-Ev s (HHF_EN)
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SHAICOWTIE B KUL YRS -y T DIy 3 BB UTIE S VU TORICEEL Y AT ONBELEHET,
RK11._ELIRY

BIT | DESCRIPTION

HFS selector bit. "1" for Half Full-Scale operation; "0" for Full-Scale operation (default)

[31:24] HOLD Current

TRGNSPI selector bit. "1" for external trigger; "0" for SPI trigger

[23:16] HIT Current

[15:8] | HIT Time

e VDRNCDR selector bit. "1" for Voltage Drive Regulation; "0" for Current Drive Regulation (default). The VDRnCDR
selector bit can only be changed when STATUS = OFF. See the Functional Description - Two Levels Drive Sequence
for Solenoid Valves

e HSNLS selector bit. "1" for High-Side Drive; "0" for Low-Side Drive (default). The HSnLS selector bit can only be

[7:0] changed when STATUS = OFF.

FREQ_CFG bits. See the Chopping Frequency (FREQM, FRQ_ CFG_) section

SRC. "1" for Slew-Rate Controlled mode; "0" for Fast Mode (default)

OL_EN Enable bit. "1" Enable Open-Load Detection; "0" Disable Open-Load Detection (default)

HHF_EN Enable bit. "1" Enable HIT Current Detection; "0" HIT Current Detection (default)

AL LIR5 DFEA (FAULT)

TAIVN - LIZRZB EF v RILDT AN T57 - EvhZ2B8032EY hDOFTHUERL I XY TY,

o & EI/\RFAULT[31:24]ICi3 BERRET ST - EY b (OCP) MEIIE NE T F v RILOEER TARIEY MG U
ESEN

o 2FBEODEFE EA/NARFAULT[23:16]Icid, THITERKET 71 EY b (HHF) BM&MES NI, F o RILORBER THRIEY
MG LED,

o 3FB D& EAL/\A MFAULT[15:8]ICiE, TRBEREREI 757 - EY h(OLF) i iEnE I F v RILOER TRIEY
MG LED,

o F NMi/\A RFAULT[7:0]ICiE TS I+ BEIDRE, 757 - BV M (MCF) DM e nE . F v RILOIEER Tz EY
MG LE D,

FHHRICOWTIR RERSLUBHMHEEDEI Y 3 Y2 S RUTIZE W,
F®12. 7AxILN-LIRY
BIT DESCRIPTION

32:24 OCP - Overcurrent Protection Flag Bits. Channel 0 is the LSB
23:16 HHF - HIT Current Not Reached Flag Bits. Channel 0 is the LSB
15:8 OLF - Open-Load Detection Flag Bits. Channel 0 is the LSB
7:0 DPM - Detection of Plunger Movement Flag Bits. Channel 0 is the LSB

73 I v BEIOREL Y A5 DFiA(CFG_DPM)

CFG_DPML Y213, 75 IvBEDRETFILTUXLERET BIHICANBIEDTES, 326 Y hOLYRYTY (F
> I v BEOBE (DPM) DI >3V E8R), 1 5EDR THEY h(CFG_DPM[14:0]) D& DPMBEICERS &
Jo & EfiIEy NCFG_DPM[31:15]@ ERIc Yy NS 2RELBDET,

CFG_DPM[14:8]IClE. K IFABEDT=HICDPMF7ILT Y X LD FABERE UTHWSETE (DPM_ISTART[6:0]) h'#&
MENZFILISTARTERIFRKHA TEZSNE T,

ISTART = DPM_ISTART[6:0lpgc x (IFS / 127). ZZTIFSIZZILAT —)LERTI,

CFG_DPMI7:4](ci&. DPM/W\/XBJEJLOME(DPM_TDEB[3:O])bf%#ﬁ?ﬂénim:@/tsx—m;\7)I/:|“U7:A73<‘7ﬁ§\13
BHEDELTRBTIERIFAORINBFEREREZEHET.DPM_TDEBIZXEXDLSIC. FavE VAR TREINET,

DPM_TDEB = DPM_TDEBI3:0lpec / fcHop
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CFG_DPM[3:0]icid. ERDLIFHE LB T ZDPMZAL Y 3L RDE (DPM_ITPH[3:0]) A& S N E I, lrpy AL wig
ILREFRHATEZSNFT,
ITpH = DPM_ITPHI[3:0lpec x (Ifg / 127)

H4C EERDODREFRNBTOT7AIUICET B LEDPM/NTX—5ZRUET,DPMPILTUX LG B IsTARTZ B X
BEEZYZRIRLERDHITL AL () (SET BHHITEE () BB T 2X T BB MERIFA ZRULET. B
BLEHDRONSRBRVNEE . DPMT A RDMES ELTHASTNET (RATSNTWRWES),

IsTARTIE T Z 0 Vv BENCLBDBRIFANE U EFRENSGR/NERELD DI NINSWMEICKRET I EZHRLE
T KIFHDRKZESHDPM_IPTHRL v 3)LREDREL DD K IFAHDOR R EIADPM_TDEB/\D > XA IERFE & D R LY
HBRIC.BREANBEREBHSNE T,

DPM_IPTH&E KU'DPM_TDEBDIEDNEWEREIIELBDTIMN ATV TP AETICLB T IV I v BEIZR > TIRET
BEEEMENH DT,

KBEHNHRTRWNGERBEFILTVXLDBEICH I 2EEENMETULET,

I HERICER TEREZTIICIE ABADCHEI TED LS. IsTARTL NIV ZBZ S EROEEH700mA/msk D
SVWZENRETT,

IHIT
HIT CURRENT T PR END- — — — —

v

tHIT
HIT TIME

M8. 7o I vBEDIRE
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LI RYDFEHUB K VEAMHRE

CMDE YN O—DIFE. SPIEE. I BRIRESN/CIAVYR LI ZRYDARICE>TREDFT,32EY MMHOB KLU0
H#ZR)FF8EY M (M1 KLV 2% 2 R) 0. 2BEDFHL / EAIHF T —FYEENTRETI, AV R LI YD
8/n32E Y M LD EBEDOSPIDT — iz 8E Y AR THZN32EY MR THDIMHISRED I (AY VR LI XY DERAA

(COMMAND) 7> 3>vw88),

BE.BEYRDEAHZENTONDIBE (M1 1S8B) . MAX22200(FSDOHAICSTATUSL Y AZDLSBZEAULET
M. 32EY hOEIAMKRIEDIGZEICIE (KOS ER) . MAX222001ESDOEAICSTATUSL Y A7 ECOMMANDL YV 27 7% H
N9 250, I—FIFEIERESNAVURN LI ZAIDNEUCERESNTWBINESH AR TEE,

" cSB

:

CMD
[
[
SCK [
[
DATAIN[7:0] X DATAIN[15:8] X DATAIN[23:16] X DATAIN[31:24] W

Do W STATUS[Z:0] X REGCMD X 0X00 I 0X00 W
~—
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T

T O e T L e e e e O e e
L e e e e e e e e e e

e

SDI

§

SINGLE-DEVICE WRITING

I s e e e L e e O L e S B |
/—IIII~|II|III|II|II|II||II|II|IIIIIIIII'III
CSBIIIIlIIIIIIIIﬁlIIIlIIIIIIIIIII]IIIIIIIIIII

r T T rrTrt7ror o 1 1t4/——717 1T °1 1 1.1 1. 1.1 1. 1.1 1. 1T 1i°-1 1T 1 T 1T 1T T 1T 1| 1| |
2 I A AR
ECMDIIIIlIIIIIIIIﬂlIIIlIIIIIIIIIIIﬂIIIIIIIIIII
= I e e e e e e e e e e e e e e e |

[ N | [ N |
g L L L (o o
2
[m)

soI W DATAIN - DEVICE A l (32811s) | DATAIN-DEVICEB ﬂ (32BITS) W
] ] ] ] ] ] ] ] ] ] ] ] I ] ] ] T ] ] ] ] ] I ] | I ] ] ] ] I ]
Do W OUT - DEVICE A ﬂ (32BITS) ) OUT - DEVICE B J (32BITS) %
~—
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
| | I I I | | | I I I | | | | I I I | | | | I I | | | | I I I | | | | I I | | | |
! | | | I | | | I I I | | | | I I I | | | I ] I | | | | I I I | | | I I I | | | |

X9. 32y b LY RYERAAH—FAIVITH
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IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

=g | 1 1 \ oo ’ III
CB v v v\ 1 | |

||||||||||||||||||||||||||||||||||||||||

IIIIIIIIIIIIIIIIIIIII L e e e e e /_I_l
II \ I e e e o e
CMD | O N N A A A A A U A A N N A A AN SN AU AN NN NN N N AN SN SN SO SN NN SO SO SN S S S R N S R

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

CLK I 1 1 1 [

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

o D

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

SINGLE-DEVICE READING

||||||||||||||||||||||||||||||||||||||||

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

DAISY-CHAIN READING
Q
=
%
e

WﬂﬂW

| N I I O O O s AN AN B

S0 % DATA - DEVICEA ﬂ (32 BITS) X DATA DEVICE B ﬂ (32 BITS)
T T T T T I ]
|||||||||||||||||||||||||||||||||||||| I
L 1 T T T T T TN (R N (N N N RN I T T T T B !

X10. 32y~ LY RFFTHEL—F1IV T
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MAX22200

DATAIN[31:24]

- W

%

o

\

STATUS[7:0]

ONILIYM 3OIAIA-3TONIS

DATAIN[31:24] - DEVICE B

X
|

DATAIN[31:24] - DEVICE A

3 g S =)
[&) € @

STATUS][7:0] - DEVICE B

STATUS[7:0] - DEVICE A

ONILIIM NIVHO-ASIVA

VUK

-
=
=

K11, 8EY M LY RYERAHF—F A
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|
|
SCK |
| | | | | | | | | | | | | | | |

Bl e

SINGLE-DEVICE READING

\SDO II D,I'-\TA[31 :24] - DEVICE IA X DATA[31:24] - DEVICE B ::

DAISY-CHAIN READING
)
o]
=

M12. 8EY k- LYRIFHL—F IV I

BELZ—1%H (COMF)

REIAHSPIEREICT U MAX22200EZEV Oy T - YA UL EF v LET,32EY hEAH IV Y RTIE. ZDHIEIZ
BAD3270Y 7 - AU TIToNET, 20 HEIE8E Y MR ET & IiThNET (H9TR) . cnEiT5DIE. T
A —=F 1 —VERINTVWBBEEICT /A AN E U EEETEZL3ICTBHTT.8EY MDEIAHF ATV RTIE. 2D
\iEF8yOy 7 - ool iThnE T, 7Oy 7 - A 7ILED CDF v 7 ICERULBWEE BEII—HREI N TG
I BSPIEREISERINE I, BIC.FAULTBRIE VDN P —RESNET (R RI7INTLEWER),
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LIRAY YT
MAX22200DL IR IV
ADDRESS | NAME | msB | | LSB
USER

STATUS[31:24] ONCHI[7-0]

oo | STATUSIZE:16] M OVT | M_OCP | M_OLF | M_HHF | M_DPM M—CFOM M_UVM | FREQM

X

STATUS[15:8] CM76[1:0] CM54[1:0] CM32[1:0] CM10[1:0]
STATUS[7:0] ovT ocP OLF | HHF DPM | COMER | UVM [ ACTIVE
CFG_CH 0[31:24] HFS0 HOLDO[5-0]
CFG_CH 0[23:16] TR?O”SP HITO[6:0]

0x01
CFG_CH0[15:8] HIT_To[7:0]
CFG_CH 0[7.0] VDEBCD HSnLSO | FREQ CFGO[1:0] | SRCO | OL ENO DP"’(')—EN HHFO—EN
CFG_CH 1[31:24] HFS1 HOLD1(6:0]
CFG_CH 1[23:16] TR?{‘SP HIT1[6:0]

0x02
CFG_CH1[15:8] HIT_TA[7:0]
CFG_CH 1[7:0] VDE’;CD HSnLS1 | FREQ CFG1[1:0] | SRC1 | OL_ENf DP'V1'—EN HHF1—EN
CFG_CH 2[31:24] HFS2 HOLD2[6.0]
CFG_CH 2[23:16] TR?Z”SP HIT2[6:0]

0x03
CFG_CH 2[15:8] HIT_T2[7:0]
CFG_CH 2[7:0] VDEECD HSnLS2 | FREQ CFG2[1:0] | SRC2 | OL EN2 DP'\’;—EN HHFZ—EN
CFG_CH 3[31:24] HFS3 HOLD3[6.0]
CFG_CH 3[23:16] TR?,:SP HIT3[6:0]

0x04
CFG_CH 3[15:8] HIT_T3[7:0]
CFG_CH 3[7:0] VDSQCD HSnLS3 | FREQ_CFG3[1:0] | SRC3 | OL_EN3 DP“@—EN HHFs—EN
CFG_CH 4[31:24] HFS4 HOLDA4[6:0]
CFG_CH 4[23:16] TR(ITSP HIT4[6:0]

0x05
CFG_CH 4[15:8] HIT_T4[7:0]
CFG_CH 4[7:0] VDEZCD HSnLS4 | FREQ CFG4[1:0] | SRC4 | OL_EN4 DP'\Q—EN HHZ—EN
CFG_CH 5[31:24] HFS5 HOLD5[6:0]

0x06 | CFG_CH 5[23:16] TR?S”SP HIT5[6:0]
CFG_CH 5[15:8] HIT_T5[7:0]
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ADDRESS NAME MSB | LSB
CEG_CH 5[7:0] VDEECD HSnLS5 | FREQ_CFG5[1:0] | SRC5 | OL_ENS5 DP'\g—EN HHFS—EN
CFG_CH 6[31:24] HFS6 HOLDG[6:0]
CFEG_CH 6[23:16] TRCI?SP HIT6[6:0]
0x07
CFG_CH 6[15:8] HIT_T6[7:0]
CFG_CH 6[7:0] VDEECD HSnLS6 | FREQ_CFG6[1:0] | SRC6 | OL_ENG6 DP“’é—EN HHFs—EN
CFG_CH 7[31:24] HFS7 HOLD7[6:0]
CFG_CH 7[23:16] TR%“SP HIT7[6:0]
0x08
CFG_CH 7[15:8] HIT_T7[7:0]
CEG_CH 7[7:0] VDEQCD HSnLS7 | FREQ CFG7[1:0] | SRC7 | OL_EN7 DP'V;—EN HHF7—EN
FAULT[31:24] OCPI[7:0]
ox0s | FAULTI23:16] HHF[7:0]
X
FAULT[15:8] OLF[7:0]
FAULT[7:0] DPM[7:0]
CFG_DPM[31:24] RSVD[10:3]
oxon | CEG-DPMI23:16] RSVD[2:0] | RsvD | RsvD | RSVD | RsVD | RsVD
X
CEG_DPM[15:8] RSVD | DPM_ISTARTI[6:0]
CEG_DPM[7:0] DPM_TDEB[3:0] \ DPM_IPTH[3:0]
LI A Dt
STATUS (0x00)
BIT 31 | 30 29 28 | 27 | 26 25 24
Field ONCH(7:0]
Reset 0x0
Access Write, Read
Type
BIT 23 22 21 20 19 18 17 16
Field M_OVT M_OCP M_OLF M_HHF M_DPM M_COMF | M_UVM FREQM
Reset 0x0 0x0 0x0 0x0 0x0 0x1 0x0 0x0
?;:;:ss Write, Read | Write, Read | Write, Read | Write, Read | Write, Read | Write, Read | Write, Read | Write, Read
BIT 15 | 14 13 | 12 11 | 10 °o | 8
Field CM76[1:0] CM54[1:0] CM32[1:0] CM10[1:0]
Reset 0x0 0x0 0x0 0x0
I.r\;;:ss Write, Read Write, Read Write, Read Write, Read
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BIT 7 6 5 4 3 2 1 0
Field ovT OoCP OLF HHF DPM COMER UVM ACTIVE
Reset 0x0 0x0 0x0 0x0 0x0 0x0 0x1 0x0
Access Read Read .
Type Clears Al Read Only | Read Only | Read Only | Read Only | Read Only Clears Al Write, Read
Evhk.Z714—ILR Evhk L] Fa—K
ONCH 3124 | FrURILOEEL/ IRy | O Harbrdgeis of
1: Half bridge is on
. e 0x0: OVT signaled on the FAULT\ pin
M_OVT 23 OVTZ#ILh-RA7-Evhk 0x1: OVT not signaled on the FAULT\ pin
. N 0x0: OCP signaled on the FAULT\ pin
M_OcP 22 OCP7ALh-YR7-Evhk 0x1: OCP not signaled on the FAULT\ pin
. e 0x0: OLF signaled on the FAULT\ pin
M_OLF 21 OLFZ#)Lh-YR7-Evh 0x1: OLF not signaled on the FAULT\ pin
. N 0x0: HHC signaled on the FAULT\ pin
M_HHF 20 HHFZ k- Y27 Evk 0x1: HHC not signaled on the FAULT\ pin
M DPM . 0x0: DPM signaled on the FAULT\ pin
- 19 DPMZA)LR - Y RA7-Evh 0x1: DPM not signaled on the FAULT\ pin
. . L 0x0: MCOMER signaled on the FAULT\ pin
M_COMF 18 BEZAINNAT-Evh 0x1: MCOMER not signaled on the FAULT\ pin
- N 0x0: UV signaled on the FAULT\ pin
== W 7 . . D)
M_UVM 7 BREQYY7IN-NR7-Evh 0x1: UV not signaled on the FAULT\ pin
o = X 0x0: 100kHz
37 = 00 [E] 3] BTl Ny
FREQM 16 NERFIREREIRBEREL Y b 0x1- 80kHz
0x0: CH6/CH?7 independently controlled by
register CFG6/CFG7
0x1: CH6/CHY in parallel mode both controlled
CH6/CH7DEMEE—REEE.CM76 by register CFG6 and ONCH6
CM76 15:14 Ew kDEAMIE, OCHE/OCH7H0IT | 0x2: CHB/CH7 H-Bridge mode — ONCH6 and
TYREINTVWRHRICOATEETT, ONCH?7 control status and direction (00 = Hi-Z,
01 = Fwd, 10 = Rev, 11 = Brake). PWM
regulation control on LS according to CFG6
0x3: Reserved
0x0: CH4/CH5 independently controlled by
register CFG4/CFG5
0x1: CH4/CH5 in parallel mode both controlled
CH5/CHADBNEE— K7 ,CM54 | by register CFG4 and ONCH5
CM54 13:12 £y hDEAHIE. OCH5/0CH4A0(C | 0x2: CH4/CHS H-Bridge mode — ONCH4 and
Y RENTVWBIHRICDHFIRETY, ONCHS5 control status and direction (00 = Hi-Z,
01 =Fwd, 10 = Rey, 11 = Brake). PWM
regulation control on LS according to CFG4
0x3: Reserved

www.maximintegrated.com/jp

Maxim Integrated | 36



http://www.maximintegrated.com/jp

MAX22200

36V TADA U ZILEB U7 ILEIEY L/ A K

BEVE—5-R5AN

Evhk-74—ILR Evhk FiEA Fa—Kk
0x0: CH3/CH2 independently controlled by
register CFG3/CFG2
0x1: CH3/CH2 in parallel mode both controlled
CH3/CH2DEEE—REZE,CM32 | by register CFG2 and ONCH2
CM32 11:10 Ev hDERAHIE, OCH3/OCH2A0Ic | 0x2: CH3/CH2 H-Bridge mode — ONCH3 and
Y RENTWBIESICOBRETRETY, ONCH2 control status and direction (00 = Hi-Z,
01 = Fwd, 10 = Reyv, 11 = Brake). PWM
regulation control on LS according to CFG2
0x3: Reserved
0x0: CHO/CH1 independently controlled by
register CFGO/CFG1
0x1: CHO/CH1 in parallel mode both controlled
CH1/CHODEHEE—RE&E,CM10 | by register CFGO and ONCHO
CcM10 9:8 By kDEAHIE. OCHT/OCHOA T | 0x2: CHO/CH1 H-Bridge mode — ONCHO and
Ty RENTWBIESICOMTEEETT, | ONCH1 control status and direction (00 = Hi-Z,
01 = Fwd, 10 = Reyv, 11 = Brake). PWM
regulation control on LS according to CFGO
0x3: Reserved
. o 0x0: Normal operation
ovT 7 BRRET ST Ev b 0x1: Chip is in thermal protection
0x0: Normal operation
OCP 6 BERIEEISY vk 0x1: At least 1 channel has detected an
overcurrent event
0x0: Normal operation
OLF 5 BmaR 74l 755 vk 0x1: At least 1 channel has detected an open
load fault
s o A = A, L 0x0: Normal operation
HHE 4 HIT@/;|L5EJ%777 ‘Evh 0x1: At least 1 channel has detected a HIT
(CDRE—F D) current fault
0x0: Normal operation
DPM 3 DPMZ7AJL-T54 -Ewhk 0x1: At least 1 channel has detected a
Detection of Plunger Movement Fault
v — — s 0x0: No SPI error detected
COMER 2 BETLZ— 757 -EVh 0x1: SPI Write comunication error detected
o 0x0: Normal operation
UM 1 BRERYI7ZON T2 -Evh 0x1: VM UVLO event has been detected
. 0x0: Low-power mode, chip off
ACTIVE 0 7747 -Evh 0x1: Normal operation

CFG CH(0x01.0x02.0x03.0x04.0x05.0x06.0x07,0x08)

BIT 31 30 | 20 [ 22 [ 22z [ 26 25 24
Field HFS HOLD[6:0]
Reset 0x0 0x0
Access Write, Read Write, Read
Type
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BIT 23 22 21 20 | 19 | 18 | 17 [ 186
Field TRGNSPI HIT[6:0]
Reset 0x0 0x0
I_I-}ccess Write, Read Write, Read
ype
BIT 15 14 13 12 [ 1 | 10 9 8
Field HIT_T[7:0]
Reset 0x0
Access Write, Read
Type
BIT 7 6 5 | 4 3 2 1 0
Field VDRnCDR HSnLS FREQ_CFGI1:0] SRC OL_EN DPM_EN HHF_EN
Reset 0x0 0x0 0x00 0x0 0x0 0x0 0x0
I-I-};;:ss Write, Read | Write, Read Write, Read Write, Read | Write, Read | Write, Read | Write, Read
Evbk-71—=ILR Evhk B Fa—K
TR =)L/ IN—=T R4 —)LEIR 0x0: 1
HFS 31 By i 0x1: 0.5
0: HS off, LS on (in HS mode)
HS on, LS off (in LS mode)
1-126: VDR duty cycle setting (in HS mode)
HOLD 30:24 HOLDERRZEL Y ~ VDR duty cycle or CDR current setting (in LS
mode)
127: HS on, LS off (in HS mode)
HS off, LS on (in LS mode)
e a1 0x0: CH_is controlled by ONCH__ SPI bit
TRGNSPI 23 TR|G/SP|%U1&D1&?RK‘V N 0x1: CH_ is controlled by TR|G_ pin
0: HS off, LS on (in HS mode)
HS on, LS off (in LS mode)
1-126: VDR duty cycle setting (in HS mode)
HIT 22:16 HITSHREECY ~ VDR duty cycle or CDR current setting (in LS
mode)
127: HS on, LS off (in HS mode)
HS off, LS on (in SL mode)
0: No HIT time
HIT_T 15:8 HITERIEREE Y b 1-254: Ty = HIT_T_[7:0] x 40 / fohop
255: Continous IHIT
e - R 0x0: CH_is controlled in Current-Drive mode
VDRnCDR 7 BERE BEREBT—NEREYE | 041. CH_is controlled Voltage-Drive mode
VDRNCDR = 10%Z&.ZOEYRT
6 /\\f(*j’/(\\l\“-:E—l\“é:El—*)‘/r B-E—=F | oxo: CH_ works in low-side mode
HSnLS DERNTEET, 0x1: CH_ works in high-side mode
VDRNCDR = 00%& ., Fv>xRIUIE
BlIcO—YR-E—RTEELET,
0x0: FregMain/4
_ o o S 2 L 0x1: FreqMain/3
FREQ_CFG 5:4 FavEVTREBEEEY N 0x2: FregMain/2
0x3: FregMain

www.maximintegrated.com/jp

Maxim Integrated | 38



http://www.maximintegrated.com/jp

MAX22200

36V TADA U ZILEB U7 ILEIEY L/ A K

BEVE—5-R5AN

Evk-71s—ILR Evk SHEA F1—Fk
0x0: Fast OUT transitions
SRC 3 ZJb—L— NI 2—TIL- Bk 0x1: OUT transition is slew-rate controlled in
low-side mode
9 . . . 0x0: Open-load diagnostic is disabled
OL_EN FBERERER—TIL-Evh 0x1: Open-load diagnostic is enabled
o L 0x0: DPM fault diagnostic is disabled
DPM_EN 1 T I BEOREAR—TIL-EYE | 041. DPM fault diagnostic is enabled
e . . 0x0: HIT current reached diagnostic is disabled
HHF_EN 0 HITERF v 7 Ax—7)L-Evh 0x1: HIT current reached diagnostic is enabled
FAULT (0x09)
BIT 31 | 30 29 2 | 21 | 2 25 24
Field OCPJ[7:0]
Reset
Access Read Clears Al
Type
BIT 23 22 21 20 [ 19 | 18 17 16
Field HHF[7:0]
Reset
Access Read Clears Al
Type
BIT 15 14 13 12 | 1 | 10 9 8
Field OLF[7:0]
Reset
Access Read Clears Al
Type
BIT 7 6 5 4 | 3 | 2 1 0
Field DPM[7:0]
Reset
Access Read Clears Al
Type
Evk-71—=ILR Evhk B
OCP 31:24 OCP{RET >
HHF 23:16 HITERFET >
OLF 15:8 FREERET >
DPM 7:0 TV IvBEORETAIN- TS
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36V TADA U ZILEB U7 ILEIEY L/ A K

BEVE—5-R5AN

BIT 31 | 30 29 28 27 \ 26 25 24
Field RSVD[10:3]
Reset
Access Write, Read
Type

BIT 23 | 2 [ 2 20 19 18 17 16
Field RSVD[2:0] RSVD RSVD RSVD RSVD RSVD
Reset 0x0 0x0
Access . . Write 1 to
Type Write, Read Read Only | Read Only | Write, Read | Read Only Set, Read

BIT 15 14 13 12 11 \ 10 9 8
Field RSVD DPM_ISTART[6:0]
Reset
Access Write, Read Write, Read
Type

BIT 7 6 | 5 | a4 3 2 1 0
Field DPM_TDEB[3:0] DPM_IPTH[3:0]
Reset
?ccess Write, Read Write, Read

ype
Evbk-71—=ILK Evhk B Fa—RK

RSVD 31:21 i Reserved
RSVD 20 F i Reserved
RSVD 19 S Reserved
RSVD 18 i Reserved
RSVD 17 it Reserved
RSVD 16 it Reserved
RSVD 15 Rt Reserved
DPM_ISTART 14:8 TV I v BBRRERORH ISTART = DPM_ISTART[6:0lpgc * (s / 127)
DPM_TDEB 7:4 DPM BEMF/ ™ > R B Lk RS TDEB = DPM_TDEBI[3:0]pec / fcror
DPM_IPTH 3:0 DPMEBRIFHAL v a)LR IPTH = DPM_IPTH[3:0]pec * (s / 127)
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MAX22200 36V. TADAVZILERY7ILEIfEY L/1 R
BLVE—% RN

P7Vr—=aviERk

EREH

MAX22200d ZER I E R R E B> TH D RDE S B R B EREFICHBTEET,
1. O—%-RCDRE—R

2. O—%RVDRE—R

3. \ {1 RVDRE—R

4. FTYyIHEEREVDRE—R (SyFR/INULTERTSIHEDCE—%)

5. FUyIEAERCDRE—R(SyFR/INULT @ TSUHEDCE—7)

HEAEVL FEHBEHICREELS. FRAOAV Y IDNW LU T HZNL BEO4ELVBICIGT Bicsic, HIHER IS EHE
BSPIOAVY RZEREL LT IIMHEDCE—YZIBAE EAR. TL—F BV E—F V- E—RTHELET,

FREHIOM N—TT )y I DORT ML B ERENZFIB TSI EHTEEXT,

ERER
RARHERIGEERFREAFRO2DOOERICE > THIRENET . INS2DDHIRDSIEREVNANMAX22200D
BERBENZHIBLET,

CDRZHEWAHBE. EMELFaL—ay - IL—TILL>TAIBTHIREINE I, VDRZHEWSIHE G E. EFIE 1. TA (TN
B) IR ESNTWDBERFRELKICE > THIREESNX T . EE5D5EH . EEIERERDOH. FroRILHBTZD DEFENE
AN TARMSZRBRIRVWKDICT B EZERUET,

EEIR (. T/INA ARNDENEKRICLDED T, CDEKIF. I IV gV BRENRRLANIICETENT 2FRERELRDE,
TINA ZARDEEHEEE A BAERE. PCBOESSE . EEIR. BIMEFDF v RILE AV FU TR Ta—T+ -+
DIV A —L—=REREBRE  WKDODWDTF TV —2 32 )NGA—=FICE>TEBDF T, T/I\AM ADEAN LA T  F1
ICHESTEBROTZ IVT —2 3V ItBWTHFRSINEIRAENRIZ. PCBORFERL SOREERICKEKEFIT 2 &2 EHE
ULTHBLBENRHDET,

REAEREEZERL. T/ RDBEZ T 516, Vv U \/fj?ufi;b‘TJ(MAx)= 125°CZBZ 2 EDBNESICT DNEND
DEI,H13.K14.K15. K16 ZHERNRIEDEC 2s2p/R— REAWIHEDRELEEES (I < locp®h DT, < Tymax)
INVESD

SAFE OPERATING AREA (SOA)
Vi = 24V, f = 20kHz, SRC = 1
i RL = 18Q, Ty(son) = +125°C

0 \ AN
07 ! . \
06 — \
04
03
02
0.1
0.0

AL

OUTPUT CURRENT |, 0ap (A)

1 CHANNEL

2 CHANNELS
4 CHANNELS
8 CHANN‘ELS

-40 20 0 20 40 60 80
AMBIENT TEMPERATURE Ty, (°C)

X13. +24VTORLENEER
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SAFE OPERATING AREA (SOA)
Vyy = +30V, = 20kHz, SRC = 1
RL =180, Tyson = +125°C

10
09 \\
08
<
2 o7 N
3
= 06 "
=z
g os \
3 04
5 03
E ———— 1 CHANNEL
3 02 [~——=—— 2CHANNELS
04 | ———— 4CHANNELS
———— 8CHANNELS
0.0 L L
40 20 0 20 40 60 8
AMBIENT TEMPERATURE T (C)
X 14. +30VCOREENEREIR
SAFE OPERATING AREA (SOA)
Vyy = +36V, = 40kHz, SRC = 1
RL = 180, Ty(sop) = +125°C
10
09
_ 08
<
% 07 \ | \ \
= 06
=z
& 05
o
3 04
o
2 03
5 ———— 1CHANNEL |
© 02 |-———— ) CHANNELS
04 |_———— 4CHANNELS
——— 8 CHANNELS
00 L
40 20 0 20 40 60 8
AMBIENT TEMPERATURE T (C)
X15. +36VTOLZEEEEI
SAFE OPERATING AREA (SOA)
Vi = +36V, f = 80kHz, SRC = 0
RL = 180, Ty(gop = +125°C
10
08 > \
z 08 N
2 o7 \\ \
£ 06 N
2 05 N\
2
3 04
5
g 03
5 ———— 1CHANNEL
© 02 f-———— 5 CHANNELS
04 | _=———— 4 CHANNELS
———— 8CHANNELS
00 .
40 20 0 20 40 60 80

AMBIENT TEMPERATURE Tj, (°C)

B]16. +36V.SRC = OCOREENMERE
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MAX22200 36V. TADAVZILERY7ILEIfEY L/1 R
BLVE—% RN

BEFZ 75— 3 VEg

P7Vr—aviERE

UTo7 70— BRI H<ET—HE LT RDIBEICE ITEMAX2220007 U —2 30 RUIEHDTY,
FoxJLOIIGNDICEFR SNV L/ RLOZEREN \A 1 R RS1/\#ERL)

FroZI)LTIZEEAIL —LICE RSN Y L /A RL1 288 (O—HY 1 K- RSA/\#ERL)
FroxI2HELVBETYFRI/INIVTL2EEREN (ZILT Uy I HER)

FroRI4ABLOB L TER SN ERIL—ILICER SNV L /1 RL4-5%ERE) (W FEROO—Y1 K- KS1/\E
BX)

o FURIBHLVTIZTZIRHEDCE—YZEERE (TILTYUYIHER)

BlC FroxIVA-Ti3. SPIEE L TERL /IEEE{L SN (TRIGBIZIE) . F v RILO-3D 1D (FcldEH) (FAERNUH
E5 (TRIGA) ZBWTEE LS TWET,

24V

I—H
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A —5—15R
PART NUMBER TEMP RANGE PIN-PACKAGE
MAX22200ETJ+ -40°C to +85°C 32-TQFN 5x5mm

+338 (Pb) 7U— /RoHSHEM/ (I — 2R UE T,

T=7—7&Y—)l,
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