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BRAY R F BB 2%
R 51 B =1ER A PI4E R
SYNC HEFEZE SYNC 2% HEFEZE SYNC 2%
PHSET HEHER PHSET 24 VEFETE PHSET 24
FBI EHE ISR 2 1 BPS EHE ISR 2 i) BPS
FB2 fEBR 2 IS 2 MIREMA A EHE ISR 2 i) BPS
COMP1 EHEE COMP 2% EHEE COMP 2%
COMP2 1E5R 2 BOIIE 2 HIREMCA SN EHEE COMP 24
ISH1 HEHEE ISH 2% HEHEE ISH 2%
ISH2 g2 EHEE ISH B4k
FLT1 EHEE FLT B4 EHEE FLT B4
MHL /U2 FLT2 IR 2 OIS 2 MEFEE S EREE FLT 24
PG1 B /EEE B /EEE
G2 B 2 HimiE 2 S—qﬁﬂfﬁ ;ggg )};oivxéEP% GOOD 52, i# B T
VSENS1 EEEEMEBE EEEMENEEE
GSENS1 EEEM EEEH
VSENS2 HEER 2 BOIEBIE 2 B B R R AME E (S S EEE MR R E
GSENS2 HEER 2 BOIEIE 2 B B R R AME S E S EEEH
CNIL1 EEIEE SR 1 () CNILT 354 EEHEE SR 1 (9 CNTLT 354
CNTL2 bR 2 WOiIE 2 MRS EIES gz

E:
1. MEEATHABREEER 10-14.4V
2. EFIESHUT:

B PUEz ] FAIER A =HRA 46 Rz A
Rcompl NC 0Q /0603
Ccomp1 NC 470pF/16VDC 1000pF/16VDC
Ccomp2 NC 470pF/16VDC 470pF/16VDC /
Rcomp1_s / / NC /
Ccompl_s / / NC /
RVSNST, RGSNSI
102 /0603
RVSNS2, RGSNS2
RFB1(s), RFB2(s) SEE 33 LB ERET RS
RADDRO(s), &% 30 71"PMBus it i &84
RADDR1(Cs)
Cin(s) 2x470 uF/10 mQ OS-CON + 8 x 10 UF fEBA
Col(s), Co2(s) B ZHENAN, S8%H: 4x330uF/10mQ Polymer + 10x 100 uF f&EE R,
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B/ME BXE Bl
Vin 03 16 Y
BP5. FB. PG, CNIL, COMP. FLT 0.3 7 %
e GSNS. VSNS. PMBDATA, SMBALERT. PMBCLK. SYNC. ISH. PHSET 0.3 5.5 %
ADDR 03 3.6 %
- TERE GEILREMEhZ) -40 85 T
BE
FIRE -55 125 C
RE FIEEE (kL) 5 95 %RH
EREE - 2000 m
ERIERE IPC/JEDEC J-STD-020D.1. giii?smsc, 217CRL Lk
BER IPC/JEDEC J-STD-020D.1 MSL 3
BRER PD3
P&=h IEC/EN61373 - Category 1, Grade B
igﬁﬁmﬁiiﬁﬂﬁ%wﬁﬂﬁ&iﬁﬁﬁﬁ,ﬁﬁﬁ%ﬁﬁwmﬁiﬁTQ#Wﬁﬂ%Wiﬁo%%ﬁ%ﬂ%&h%ﬁ,#$§%%&ﬂﬂuﬁwmﬁiﬁ§ﬁﬁ@
1TINEEIRME.

B EXH
AEmRARFIEFIRKGTT, BFiTHEBEER— MR EXHRE~ R, BRIESERMA, BSARRERNIAREREXHT
BIThEEMIERENISE. FREREXHTINERASZHNATR. EHENEAYS, TUBESUREREX G, T8, BREMASEFHRMNE
EFYRE .
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BARS S
TSRS =R FEHE%, Ali@Eid PMBus BLERNSH G SERASFBirE.
BRI, U TN TIERETEEN-40 £+485°C, MINEBERN 7.5 F 14.4V, TIE5ZEHR 430kHz; WU TIARHIREMER T/EL R ITIESR
E+25C, MANBE 120V, #HHiat; BIMGEEETESIBLENE, HFEEHAFREICE XX,

SR BT E 2

PSS EOAE - 430 - kHz
FrEsnRsEE SYNC 3IBB@IA 200 - 1500 kHz
f SYNC 55 =i FHE ? 2 - - v
SYNC 55 {R s FH1E ¥ - - 0.8 %
/)N SYNC Bz - 100 - ns

() BRI RIMERSTARIRMERE, FHENES FAE #iA.
(2) SMEREIL TSN S| SR Sz tE g S0%BI SR -

IR B FNER B Bh
T HIALAT ] BP5 B [E#E 5 - 1 - ms
HEshetiE v BNE - 2.7 - ms
fs REmnErREEE 0.6 - 9 ms
REsREEEEE -15 - 16 %
) KB ERATSEZBEM OV EFHEH 600mV HIETE .
PGOOD
VrspeH FB PGOOD S FHE  BRIAE - 642 - mv
N FB PGOOD R FEHE BKIAE - 558 - mv
Ve (ace) PGOOD FERLEHEE -4 - 4 %
Vee hysh FB PGOOD [EIZEH £ 15 28 45 mV
Recoop PGOOD MEBTHIEERE | Vre=0V, lbcoon=5mA - 50 - Q
IrsooD k) PGOOD 35IHIREAR | Ve=600mV, Vecoop =5V - - 20 UA
treDELAY PGOOD #EiREF[H) ZANE (BRBEERE) - 2 - ms
VSNS/GSNS
ZiAMESEE - - 0.5 %Vo
BN R ERIP
VN com MAXREFBRE " BNE - 6.25 - %
VN coff, P NUNEE S BUANE - 6 - %
Vion oo MAREFBRETAR 425 ~ ” v
EEE
Vo N R KB e R AT AL A ~ 1875 v
h=el
() WAXREBRZEZDKELE 150mV A E
M E/ R E R
Vesov FB & EEE BUAE - 800 - mv
Vrsuv FB XIEHE BUAE - 528 - mv
Vuvov cacc) :;‘IE/T\E R E -4 - 4 %
=15

(1) FBEfEE[EJ9 600mV, FBEEAE| 600mV &, AamXBiiRzl, ERHENGERIPRE SiEXED
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B 37 BRI
torF (oc) FTHRRTE) B EAFTIRER 7 X tss ms
ZAE - 50 -
loc i, I R AR A
AR ESE 3 - 50
EAE - 9 —
loc (warn)y ﬁ]\'ﬁl_m % @15 A
AEREESEE 2 - 49
WS RSESERE
- IOUT =40 A, IOUT_CAL_GAIN =0.503 mQ -10 - 10
|OC (acc) ; %
WM RELHERE
- IOUT =37 A, IOUT_CAL_GAIN =0.503 mQ -10 - 10
BIE
2 BE IR EINE HiFE, ERRE
I RN iR S B
Tso_p1 P1 xBrstiE - 160 - C
Thyst_p1 P1 xBrE = - 20 - C
Tons acey _papa | P3/PABREAETFERE V| ~40°C <Tpspa< 125CC -3 - 3 c
P3/PA iTiBHIEERSIE V| BIAE - 165 - C
Tor iy _papa | P3/P4 iTiBEIEHEED
120 - 165 C
B3RP
P3/P4 idiRE&EE " | BUAE - 140 - T
Tor wam, _papa | P3/P4 3B EE & HER
100 - 140 C
JuE v
P3/P4 J_umgé.z /HI‘EEH
Tor «step) _P3/P4 - 1 - C
Eﬂ/l& o
P3/P4 J_umgé.z /ﬁw—%@
Tor chys) _P3/Pa - 20 - C
=
(1) P1,P2,P3,P4 ZELAT @ IERE#ASENX.
WERGE
Mvour angs W EBENESERE 0.6 - 4.5 \
Mvour ee HHBENERE 2 Vo=1V,0C<T,»<125C -0.8 - 0.8 %
Miout «ng» WHEFNESEE 0 - 50 A
IOUT=20 A, IOUT_CAL_GAIN=0.503mQ,
Miour (ace) fﬁtﬂ EEJ?[EIN“%*%E @ -640 - 640 mA
0C<Tm<125C
(1) SEBRMESEREFRFITF IOUT_CAL_GAIN 54, iR IOUT_CAL_GAIN (38h) If¥5
) R &M THMEEEIIE
CNTL
VenrL-H LIPS 2.1 - 5 \%
VenrL-H HINKET 0 - 0.5 \%
Penm WA CNTL 5| B i - 0.55 -
toN Fr B IE RETE] EAE - 0 - ms
torF X BRI IR A E) ZNE - 0 - ms
PMBus XX H
S FMARE, CLK,
VH 2.1 - - \%
DATA
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REBFMNEE, CLK,
Vi - - 0.8 \%
DATA
S FHMAE, CLK,
[ S| E=3.3V -10 - 10 UA
DATA, CNTL
{REB AN, CLK,
I S E=0V -10 - 10 UA
DATA, CNTL
{REB A E, DATA,
Voo - - 0.4 \Y
SMBALRT
SRR, DATA,
lon 0 - 10 UA
SMBALRT
{REFiREAR, DATA,
lou 4 -- -- mA
SMBALRT
Crin-our S| R, CLK, DATA - - 1 pF
feme PMBus T{ESMZSEE ML 10 - 400 kHz
M START %
taur 1.3 - -
STOP #Y B4 == RS E]
EB START FRYRFFRT
THossta . 0.6 - - us
8]
Tsu:sa E5 START B ER/TE 0.6 - -
tsu:sto STOP & ERtia] 0.6 - -
) ) EZER 0 - -
Thp:AT BURRFETE .
R 300 - - ns
tsu:par HiEis ERTIE 100 - -
Trveour EIRES /M 25 - 35 ms
Trowmexr FEHLE AR REATE - - 10 ms
TLowsexr MHLE AR R AT 8] - - 25 ms
tow B ${E AT IE] 1.3 - - us
e B $h AT iE] 0.6 - - us
traw CLK/DATA T P&BT(8] - - 300 ns
trise CLK/DATA _EFtB8] - - 300 ns
TRETENTION L ESHa R ErtE T =25C 100 - - Year
SRR/ SNEE
Write_cycles % T =25TC 20 - - K cycle
SHEBRR
ESR = 0.15m¢Q 330 - 560 uF
ESR = 10mQ 660 - 15000 uf
MTBF
MTBF - ‘ 6015801 ‘ - ‘ Hours
YIERAN AT
== T ] - e
Rt 25.4x12.7 x 12.96 mm
BERR ERLENS RS XA
— X i\ =
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FRESHEE (WEHL)

TR A SR FITFIEx, FTRTARESHH PMBus i SERASFRIRE.

BTSRRI, UTHRNIIERECER-40 £+85C, MINMBEN 7.5 & 144V, 5iERA 430KHz; WU TFHMRE BB BN TEE LA TIERE
+25°C, MNR[E 120V, #HHML; SIMIHBETESIMENE, HFEHAREREH, (NEE—HBHl.

BINEKRIME Cn=2x470 UF/10MQ OS-CON + 8 x 10 UF FAERE R, Cour=4x330UF/10mQ Polymer+ 10x 100 uF [fAEEZS, NHARINHE
AL

g i B/ME | BRME | RA{E | B
MARE
v MANBE 7.5 12 14.4 \'
" A E L7 A EH - - 10 V/ms
Li7fan):c0E
SERMERE 0.6 - 4.5 \Y
W R AT
S IERFE / PMBus Bt & 0.54 - 4.5 \Y
HMHEBEERERE - +0.025 - %Vo
1.0V<Vo<4.5V -1 - +1 %Vo
B ERE/ M RE
Vo<1.0V -10 - 10 mV
Vo=0.6V - 1 -
Vo=10V - 1 -
Vo=18V - 2 -
Vo Vo=25V - 3 -
Vo=33V - 3 -
Vo=45V - 3 -
mV
Vo=0.6V - 1 -
Vo=10V - 1 -
Vo=18V - 2 -
AR
Vo=25V - 2 -
Vo=33V - 2 -
Vo=45V - 2 -
Vo=0.6V - 7 -
Vo=10V - 8 -
B SUR &R Vo=18V - 12 -
Voac mVp-p
(20MHz HET) Vo=25V - 14 -
Vo=33V - 16 -
Vo=45V - 19 -
BEZBAN TAEREERE-40°C to +85°C - +0.2 - %/°C
B 7S R R - 30 - mvV
- FRRRMMNEBE, 50%5aEiEkaE
BRIk E AE) - 1 - us
MINER
Vo =0.6 Vdc - 80 - mA
lin-no load MATHER
Vo =4.5Vdc - 150 - mA
1% BB R - - 1 A%
MR
Vo=0.6V 0 - 30 A
lo MR (S8
Vo=10V 0 - 30 A
MORNSUN?® IMi=EHEBE I BER =]
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Vo=18V 0 30 A

Vo=25V 0 30 A

Vo=33V 0 27 A

Vo=45V 0 20 A

lim zfﬂﬁmﬂﬁﬁ(ﬁ OCP HEIZEEAS0A - 50 - A

e

Vo=0.6V 82 -
Vo=10V 86 -
MR Vo=18V 90 -

b max lo Vo=25V 91 - *
Vo=33V 92 -
Vo=45V 92 -

MORNSUN® F M= TIEHT X FHER 2X 5
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HEVEHEZ: (BRI

Vo=0.6V (EEHH)
FRIER AR, UTEEIIESRHFR: TIERE+25C, (XFRE—BiaL, mEREXHT.

Y= mE T
W vs. MR, Vin=12V GEER vs. FEEEMRIE, Va=12V, BIM—IREEHE N 0.6V,
®
0 W
35
90
80 / 30
70 | \ —3m/s
60 2m/s
20 +
50 |- 1m/s
2t 15
e Nat. Conv.
30 f 10 |
20
5 -
10
0245 é 74I5 1‘0 12‘.5 1‘5 17‘.5 2‘0 22‘.5 2‘5 27‘.5 30 (A) 0*40 . .I. 5I 1‘0 1I5 2‘0 2‘5 3‘0 3‘5 4‘0 4‘5 5‘0 5‘5 6‘0 6‘5 7‘5 8‘0 85 ('C)
SR R S BN R
Vin=12V,lo=30A, WHBEERNSIEE, RERE (25%-75%25%)
Cour=4x330 tF/1I0mQ +10x 100 uF Vin=12V,Cour=4x330 1 F/10mQ + 10x 100 v F, di/dt =2 A/us, 7~
TR B A FREE: 5 mV/div, 2 ps/div, 20 MHz 3R, K 22 AL fREh: 50 mV/div, 10 A/div, 200 us/div.
g Al f i N : A A
Il A“f ; ‘\" L‘J} \“ 3 k ang l'?- x";k\\“- ; { mann o A - i

<

1 WJI V \ uf W-{\ \d E‘f xlf&?wf % W [,; *}“&“J

™
i
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DC/DC #RIR R ®
KD12T-60A %71 MORNSUN

SEVEHIEZE (B

Vo=10V (E&HH)
FRIER AR, UTKEIIESRHFR: TIERE+25C, {XFRE—EBiaL, mREREXHT.

BES IR R h sk
HME vs. MLAER, Vn=12V R vs. IMEREMNRE, Vn=12V, B —HBERHESHL 1.0V,
%) (A)
100 35
90 |-
80 7~ 30
70 b 25 b \ —3n/s
60 2m/s
20
50 | —m/s
aor B e Nat. Conv.
30 10
20 |
5 |
10
02.5 é 7.|5 1|o 12|.5 1‘5 17‘.5 z‘o 2zl.5 2|5 z7|.5 30 (W 0—40__I_ 5I 1I0 1I5 2I0 2I5 3I0 3I5 4I0 4I5 5I0 5I5 6I0 (;5 7I5 8I0 85 ("C)
e RSN
Vn=12V,lo =30 A, WEBENSEE, kT (25%-75%25%)
Cour=4x330 tF/T0m®Q +10x 100 uF Vin=12V,Cour=4x330 1tF/10mQ +10x 100 v F, di/dt =2 A/ps, 7=
TR AR A FRE: 10 mV/div, 2 ps/div, 20 MHz 3%, 22t fngh: 50 mV/div, 10 A/div, 200 ps/div.
7~ .m
| e MWM W’A et m\«-;ﬂ mk‘%w -ﬁm o “-r _\d

MORNSUN® fodi=E T1BHT 3% S ER 2 5]



DC/DC #RIR R ®
KD12T-60A %71 MORNSUN

SEVEHIERZE (B

Vo=18V (E&HH)
FRIER AR, UTEEIIESRHFR: TIERE+25C, (XFRE—BiaL, mEREXHT.

Y= mE T
W vs. MR, Vin=12V R vs. IMEREMNRE, Va=12V, B —HBERHESNL 1.8V,
%) n
100 35
90
30
80 / \ =3n/s
70 | 5
60 b L 2m/s
50 /s
or BT = Nat. Conv.
30 | 10 -
20
5 |-
10
%5 5 75 10 125 15 15 20 25 2 25 W 0—40 ‘ ; 1‘0 1I5 2|o 2|5 3|0 3|5 4|0 4‘5 5|0 525 6I0 6I5 7|5 elo 85 ('C)
b by FhAS IR
Vin=12V,lo =30 A, W BENSEE, kT (25%-75%25%)
Cour=4x330 tF/1I0mQ +10x 100 uF Vin=12V,Cour=4x330 1tF/10mQ + 10x 100 v F, di/dt =2 A/us, 7~
R AL AR 10 mV/div, 2 ps/div, 20 MHz 35, B 22 AL fREh: 50 mV/div, 10 A/div, 200 us/div.
ing aﬂ’x \ —jx \
w v
A R P N P N P, S, . O . W
el gt T nyl e = —
| J
42 22
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DC/DC #RIR R ®
KD12T-60A %71 MORNSUN

BAEGEZE (EE)
Vo=25V (E&HH)
MIEBBIRA, UTRBIIEFMLtR: TIERE+25C, UFRE—RmH, tHEREXHT.

S i P M Eh ek
HE vs. MEER, Vn=12V GEER vs. MEREMNE, Vin=12V, BI—RREEHREL 2.5V,
) (A)
100 35
90 -
30
80 /' \ — 3m/'s
70 | 25 -
6 L 20 L 2m/s
50 M/
40 B e Nat. Conv.
30 | 10 +
20 |
5 |-
10 +
0245 t's 7f5 1'0 121.5 1'5 17|.5 2'0 22|.5 2'5 27|.5 30 (A 0—40__|. 5I 1|0 1|5 zlo 2I5 3|o ?:5 4|o 4|5 5|0 5|5 (;0 6I5 7|5 alo 85 ('C)
SR R S BN R
Vh=12V,lo=30A, W BENSEE, kT (25%-75%25%)
Cour=4x330 tF/1I0mQ +10x 100 uF Vin=12V,Cour=4x330 1 F/10mQ + 10x 100 v F, di/dt =2 A/us, 7~
R AL AR 10 mV/div, 2 ps/div, 20 MHz 35, K 22 AL fREh: 50 mV/div, 10 A/div, 200 us/div.
) ‘i\m H%m !
Plamseg — fmmi PT—
;"fv\\ f "i\ i g‘/ LY ™\ l’v\ 78 /M L’ L
4 P AT B N [ S
| J{ { lf
42
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DC/DC 1R o
KD12T-60A %51 MORN SUN

BRAVHFAERNZE (ER)
Vo=3.3V (Wigkh)
BRIESHHP, UTEREIEEHR: TERE+25C, (UFfE—gaL, wEREXXHT.

S mE T

W vs. MR, Vin=12V PR vs. FERBEMRIR, Vn=12V, BIM—EEFERHIHME 3.3V,
®) (A)
100 35

90 |
/' 30 b
80 |
e 3m/s

70 - 25 \

L 2m/s
60 20 |
50 —1m/s

or B = Nat. Conv.
30 | 10 |
20
5 -
10 |
s s 75 10 15 15 175 2 25 2 2 [0 0—40..|. ; 1Io 1I5 2|o 2|5 3Io 3|5 4|o 4|5 5|o 5|5 (;0 6I5 7|5 8I0 85 (C)
b by FhAS IR
Vh=12V.,lo=27 A, W BENSEE, kT (25%-75%25%)
Cour=4x330 tF/1I0mQ +10x 100 uF Vin=12V,Cour=4x330 1 F/10mQ + 10x 100 v F, di/dt =2 A/us, 7~
R ER A FREE: 5 mV/div, 2 us/div, 20 MHz 3. 25 Ak FR%EE: 20 mV/div, 10 A/div, 1000 us/div.

v

MORNSUN° oA e e b L e




DC/DC #RIR R ®
KD12T-60A %71 MORNSUN

SEVEHIERZE (B

Vo =45V (ML)
FRIER AR, UTEEIIESRHFR: TIERE+25C, (XFRE—BiaL, mEREXHT.

Y= mE T
B vs. MR, Vin=12V R vs. FERBEMRIR, Vn=12V, BIN—ESFERHHME 4.5V,
%) (A)
100 35
90
30 |
80 / —13n/s
70 25 | m,
60 - 2 2m/s
50 |- \: /s
15 |
aor e Nat. Conv.
30 b 10 |
20
10 F 5r
0 L 1 L L 1 L 0 1 1 1 1 1 1 1 1 1 1 Il 1 1 1 1 1
25 5 7.5 10 125 15 17.5 20 W —40... 5 10 15 20 25 30 35 40 45 50 55 60 65 75 80 85 ('C)
b by FhAS IR
Vn=12V.lo=20A, WHBEERNSIEE, RERE (25%-75%25%)
Cour=4x330 tF/1I0mQ +10x 100 v F Vin=12V,Cour=4x330 1 F/10mQ + 10x 100 v F, di/dt =2 A/us, 7~
TR B A FREE: 5 mV/div, 2 ps/div, 20 MHz 3R, B 22 AL FREA: 20 mV/div, 5 A/div, 1000 us/div.
;A\ rA"\ i ‘ A rf"\ A A@\ Ff \\
AR [ ) \ RANA ;‘I (1Y
k4 [; , )i { ¥ Bl T f i f 7
kt A \,[ VA AV N \ / \ /
A A e A I | { | |
O
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MORNSUN® IMi=EHEBE I BER =]

MORNSUN Guangzhou Science & Technology Co., Ltd.



DC/DC #RIR R ®
KD12T-60A %71 MORNSUN

BB CHUB R ONEEmL)
Vo=10V (E&HH)
MIEBBIRA, UTRBIIEFMLtR: TIERE+25C, UFRE—RmH, tHEREXHT.

TR KB
Vin=12V,lo =30 A. Vin=12V,lo=30A
R ER A FREE: 0.5V/div (Vo) ,5V/div (Vin) , 20 ms/div. R ER A FREE: 0.5V/div (Vo) , 10 V/div (Vin) , 20 ms/div.
|
L
f/#
r o
CNIL FFEEH CNIL X
Vin=12V,lo =30 A. Vin=12V,lo =30 A.
R ER A FREE: 0.5V/div (Vo) ,5V/div (CNTL) , 20 ms/div. R ER A FREE: 0.5V/div (Vo) ,5V/div (CNTL) , 20 ms/div.
- N
. / [’

MORNSUN® fodi=E T1BHT 3% S ER 2 5]




DC/DC &R iE MORNSUN®
KD12T-60A #7
FaBESRHE (RERETD

UTEIHIE SRR B FEHEX, TRATHRESHN PMBus L ERAEFEFRE.

ETAHRUAR, UTHASHIERETEE A-40 E+85C, MANBLERN 7.5 E 144V, %K 430KHz; U THEBEEN TERHRTIERE
+25°C, MINEE 120V, #HHaL; SMALBESESIMENSE, RFiSHAMREREH, (ERE—BiML.

FBINERIME Cn=2x470 UF/10 M Q OS-CON + 10x 10 UF BEEHRZE, Cour=8x 330 uF/10mQ Polymer + 20 x 100 uF [&HE %R, aELAIR A
LR

g 4 s/VE BBEME JK{E g
HBINBE
v MINEE 7.5 12 14.4 \'
" N E L7 8] iE L7 - - 10 V/ms
LB E
SERMERE 0.6 - 45 \%
R ERESEE
SEEPE / PMBus Bt & 0.54 - 45 \
MEEEREREE - +0.025 - %Vo
1.0V<Vo<4.5V -1 - +1 %Vo
M EEEE/RE
Vo<1.0V -10 - 10 mV
Vo=0.6V - 1 -
Vo=10V - 2 -
Vo=18V - 2 -
LR R
Vo Vo=25V - 3 -
Vo=33V - 3 -
Vo=45V - 3 —
mV
Vo=0.6V - 1 -
Vo=10V - 1 -
Vo=18V - 1 -
iR R
Vo=25V - 2 -
Vo=33V - 3 -
Vo=4.5V - 3 -
Vo=0.6V - 7 -
Vo=10V - 8 -
W SUR &R Vo=18V - 12 -
Voac mVp-p
(20MHz H3ET) Vo=25V - 14 -
Vo=33V - 16 -
Vo=45V - 19 -
BEEB R I{ERESERE-40C to +85°C - +0.2 - %/ C
BRI R - 30 - mv
- FRRRNRIE, 25% S HiBkas
B 1k 2 A1) - 1 - us
MNER
Vo=0.6Vdc - 160 - mA
lin-no load MATHER
Vo=4.5Vdc - 300 - mA
2t BRRT R - - 1 A%
b o] =B
Vo=0.6V 0 - 60 A
lo WdER ()
Vo=1.0V 0 - 60 A
MORNSUN® Il FIPEER IR SR A S)

MORNSUN Guangzhou Science & Technology Co., Ltd.




DC/DC tRIREE
KD12T-60A 231

MORNSUN"

Vo=18V 0 60 A
Vo=25V 0 60 A
Vo=33V 0 54 A
Vo=45V 0 40 A
MR EE (5 )
lim 2 OCP H{EIRE NS0 A 100 - A
M
Vo=0.6V - 82
Vo=10V - 86
e Vo=18V - 90
! max lo Vo=25V - 91 *
Vo=33V - 92
Vo=45V - 92
MORNSUN?® r‘ﬂqquHEETJHEEEZ\—J

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

2025.01.13-A/3

% 22 7 # 80 T

TZARARL R = R R R R ARAT M & FHIRRHR AR AR A



DC/DC #RIR R ®
KD12T-60A %71 MORNSUN

MmN CEERRAD

Vo=0.6V (BBEHH)
RIESEIRA, UTEEIIESEER: TIEEE+25C, mERENHET.

S i P M Eh ek
W vs. MR, Vin=12V REER vs. FEEEMRIE, Va=12V
- w
65
90 - 60
o 55 [ \
70 L 50 = 3m/s
45 -
60 40 | 2m/s
- 35 -
50 s — /s
40 25 - = Nat. Conv.
30t 20
15
20 10
10 | 5 L
050 15 20 25 30 3 40 45 50 55 80 ® %40 5 10 15 20 25 30 35 40 45 50 55 60 65 75 80 85 cc)
SR R S BN R
Vh=12V,lo=60A, W BENSEE, kT (25%-75%25%)
Cour=8x330 btF/I0m®Q +20x 100 uF Vin=12V,Cour=8x330 1tF/10mQ +20x 100 v F, di/dt =2 A/us, 7~

TR B A FREE: 5 mV/div, 2 ps/div, 20 MHz 3R, B 22 AL fREh: 50 mV/div, 20 A/div, 200 us/div.

, o
T AL NPT IOV, AV W\ RV, PO TR W PN sV T
e bl b e B R A R A
\ f/ 7 t/
MORNSUN® IS HEAR I BER XS]
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DC/DC #RIR R ®
KD12T-60A %71 MORNSUN

HEVEHIERZE (FR%)

Vo=10V (HBEHH)
RIESEIRA, UTEEIIESEER: TIEEE+25C, mERENHET.

Y= mE T
HE vs. MEER, V=12V R vs. TMEREMXE, V=12V
) (A)
100 65
9% | 60
50 — 3m/s
70 45 L
60 - 40 F 2m/s
50 - gg i —1m/s
40 25 - —— Nat. Conv.
30 2
15 |
20 10 L
10 F 5L
050 15 2 2 30 B 4 45 50 B 60w c—40... 5 10 15 20 25 30 35 40 45 50 55 60 65 75 80 85 (°C)
SR R S BN R
Vin=12V,lo =60 A, W BENSEE, kT (25%-75%25%)
Cour=8x330 btF/I0m®Q +20x 100 uF Vin=12V,Cour=8x330 1tF/10mQ +20x 100 v F, di/dt =2 A/us, 7~
TR B A FREE: 5 mV/div, 2 ps/div, 20 MHz 3R, B 22 AL fREh: 50 mV/div, 20 A/div, 200 us/div.
et b A AR R BAA M L A Aa bk AdY A i Al A
AP AR A TR TR T A T RITAN T RAN W

MORNSUN® fodi=E T1BHT 3% S ER 2 5]



DC/DC #RIR R ®
KD12T-60A %71 MORNSUN

HEVEHIERZE (FR%)

Vo=18V (HBEHH)
RIESEIRA, UTEEIIESEER: TIEEE+25C, mERENHET.

S i P M Eh ek
HME vs. MLER, Vn=12V SR vs. MEEEMXNE, Vin=12V

%) (A)

100 65

90 60

o Sl \

50 - —3m/s

70 45 +

60 | 40 2n/s

50 2(5) : w— 1m/s

40 25 == Nat. Conv.

30 b 20 -

15 -

20 | 10

10 b 5

O 0 15 20 25 30 3 a0 45 0 5 & @ C40.. 5 10 15 20 25 30 35 40 45 50 55 60 65 75 80 85 ()
Mt gUR RS AR
Vin=12V.lo =60 A, W BENSEE, kT (25%-75%25%)
Cour=8x330 btF/I0m®Q +20x 100 uF Vin=12V,Cour=8x330 1tF/10mQ +20x 100 v F, di/dt =2 A/us, 7~
TR B A FREE: 5 mV/div, 2 ps/div, 20 MHz 3R, B 22 AL fREh: 50 mV/div, 20 A/div, 200 us/div.

Wi Mo A
Moyl Y. CYVRE L . A W v
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DC/DC #RIR R ®
KD12T-60A %71 MORNSUN

HEVEHIERZE (FR%)

Vo=25V (HBBgHH)
RIESEIRA, UTEEIIESEER: TIEEE+25C, mERENHET.

S mE T
HE vs. MEER, Vn=12V R vs. TMEREMXE, V=12V
® A
100
65
90 - 60
80 /' 55 - \
50 - —3m/s
70 - 45 |
60 | 40 2m/s
50 | gg : w— /s
40 | 25 e Nat. Conv.
30 b 20 |
15 |
20| 10 F
10 | 5
® e 0 15 20 25 30 35 20 25 50 55 60 ®» 0—40... 5 10 15 20 25 30 35 40 45 50 55 60 65 75 80 85 (°C)
b by BN R
Vh=12V,lo=60A, W BENSEE, kT (25%-75%25%)
Cour=8x330 btF/I0m®Q +20x 100 uF Vin=12V,Cour=8x330 1tF/10mQ +20x 100 v F, di/dt =2 A/us, 7~
TR B A FREE: 5 mV/div, 2 ps/div, 20 MHz 3R, B 22 AL fREh: 50 mV/div, 20 A/div, 200 us/div.
y A A
] . [\ s
T e WW /mmﬂ: ' m""\;{m
N AN A LA AL A A ) |
A EO S N T A o C '
| J{ | lf
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DC/DC #RIR R ®
KD12T-60A %71 MORNSUN

HEVEHIERZE (FR%)

Vo=3.3V (HpgHmH)
FRIER AR, UTEEIIERER: TIERE+25C, tnEREXXHT.

S i P M Eh ek
HME vs. MLER, Vn=12V SEER vs. MEEEMNE, V=12V
(&) (A)
100 65
% b 60 |
80 / 55 &
50 \ — 3m/s
70 45 |+
60 - 40 1 \ 2m/s
50 - gg : ——m/s
40 - 25 - Nat. Conv.
30 | 2 -
15 |
| 10 -
10 | 5L
0 15 20 2 0 3B 0 5 5 540 ®40... 5 10 15 20 25 30 35 40 45 50 55 60 65 75 80 85 (O)
Mt gUR RS AR
Vin=12V.lo =54 A, WEBENSEE, kT (25%-75%25%)
Cour=8x330 btF/I0m®Q +20x 100 uF Vin=12V,Cour=8x330 rF/10mQ +20x 100 v F, di/dt =2 A/us, 7~
TR B AL AR SmV/div, 2 us/div, 20 MHz 5 3E. B 22 AL fREA: 50 mV/div, 20 A/div, 200 us/div.
A /’\ K1
LA A A L ALA N e, -
RGPV LRV LY R S YR WY i R ¥ E
/ \ /
\, J 5] i
W2
MORNSUN® 411 F BT 3% S ER R S
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DC/DC #RIR R ®
KD12T-60A %71 MORNSUN

HEVEHIERZE (FR%)

Vo=45V (BBEHH)
RIESEIRA, UTEEIIESEER: TIEEE+25C, mERENHET.

S mE T
HE vs. MEER, Vn=12V R vs. TMEREMXE, V=12V
) (A)
100 65
90 60
80 / 55 |
70 F ig : —3m/s
60 40 2m/s
L 35 \:
50 0 | —1m/s
or 25 e Nat. Conv.
30 20
2 lg I
10 | 5 L
1 i 1 | i | 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
05 10 15 20 25 30 35 40 (A) —40... 5 10 15 20 25 30 35 40 45 50 55 60 65 75 80 85 ('C)
b by BN R
Vin=12V,lo =40 A, W BENSEE, kT (25%-75%25%)
Cour=8x330 btF/I0m®Q +20x 100 uF Vin=12V,Cour=8x330 1tF/10mQ +20x 100 v F, di/dt =2 A/us, 7~
TR B A FREE: 5 mV/div, 2 ps/div, 20 MHz 3R, B 22 AL fREh: 50 mV/div, 20 A/div, 200 us/div.

LY a A\ A LY A A o
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DC/DC #RIR R ®
KD12T-60A %71 MORNSUN

BB YRR (AREm)
Vo=10V (HBEHH)
RIESEIRA, UTEEIIESEER: TIEEE+25C, mERENHET.

TR KB
Vin=12V,lo =60 A. Vin=12V,lo =60 A.
TR ERARFREE: 0.5V/div (Vo) ,5V/div (Vin) ,20 ms/div. TOEEEAER:  0.5V/div (Vo) , 10 V/div (Vin) , 20 ms/div.
e
=
’ /7 )2 B
CNIL FFEEH CNIL X
Vin=12V,lo =60 A. Vin=12V,lo =60 A.
TR ERARFREE: 0.5V/div (Vo) ,5V/div (CNIL) , 20 ms/div. RO ARR:  0.5V/div (Vo) ,5V/div (CNITL) , 20 ms/div.
[ Y
Vo HE ™,
) A

MORNSUN° oA e e b L e
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PMBus 30

PMBus EZHit

PMBus YRS F1E SR AT LAZE PMBus BLREIRIHNASE, 58 1 88453, 1217 1.1 k], i&15i8 http://PMBus.org & & . #RIRAT[E]AT32 5 100 kHz
#0400 kHz B2 Z0EEEK, BERESERE R TR PMBus LagEkA.

83T KD12T-60A #5310 PMBus 3% O #HTRER AT L HEEIREE (PEC) . IRERFA PEC FHiRM CLK fiod, NIfFERA PEC. n8R CLK fik
HTE STOP 2 BIAN7R7E, MAER PEC.

KD12T-60A 1R #5 PMBus 1.1 HTEF &S FE. AEZHSHATLUER PMBus #1TERE, HEHABRANERURER. REEEHRMATN
HHHSEERXFRR. BEFHEREEESSNAIRE, TIHEMER. KD12T-60A RRT ZHEFERNBIBMASML . FXFRESR,
ESRA LR PMBus 43853 .

KD12T-60A #54T 3 # SMBALERT MAIRZ IS« B iZ s AEl, KD12T-60A MR LS B4 EARSIRIFITIRIS. EMBIROIBEY, HiBELE
R EI RS E R gk b (RERZI) MFTBMER . RABESIRERMMARSBF[AINLIER. ENBITE SRR FTRIERIREUM IR S 356
Hodbo MeRT, EBRSIFELUER PMBus RS SREIESRERMMRSER. AX SMBus ERMEMUHNESER, HESARKEERZL% (SMBus)
M.

KD12T-60A #ERB & H K7 4R, ATHEMREREXH. T, SAERMEETSBEHRFIXNMEZ K IEFESZH. LAER

STORE_USER_ALL A & HRIELE(F A ERECAER R B L MEATE, BB EFHEES A FHEE PR EARIFMiER DML,

PMBus ik
PMBus $SEZE K7 PMBus 24 LB MESRE T — N ME—RIHELE ID. KD12T-60A #&I3RHE 64 NAIECE Rttt (HifHlA 0 8 63) , FILUBITIE
ADDRO #1 ADDR1 5| Bti#e8 BRiZEHEE] AGND R4 EC. HUERAFA/\EHH] (0-7) BFHENEE, 15— 8F. ADDR] 2=M#¥F, ADDRO
ERMETF.
7€ PMBus JB{5RFT, KD12T-60A #H) PMBus Hiiit °0b’+ADDR1+ADDRO. PMBus 1M EI R/W #fR Mt RE, FEE 8 {iI%.

BEESHFRXRNMTRAR:

&
+t

i (kQ)
8.45
16.2
255
374
54.9
84.5
133
200

N OO AN —= O

MORNSUN® I dl<E T1BHT 32 S ER 723 _'



http://pmbus.org

DC/DC &= & MORNSUN®

KD12T-60A %7

KD12T-60A A TIV Mt ADDRO F1 ADDR1 310 E#BitSa A0, S0 SRAEM— bl 3| MR MBIt S B B S, ARG 2 Bk
KL PMBus 6%, 1BMIHHISHIR B 127, XATRESER BN Z S0, KHIER THBRETIETO, BRI, BUSMRBLE HEGRiHE
SR T 127 KA.

ER: —LEnb Y SMBus MUSEREE, THEMBRERAZ N, AXESER, HS1H SMBus #E.

PMBus %
KD12T-60A &[] BT 3745 100 kHz #1 400 kHz B4R E . PMBus 3 OMIEISEFERSGEIER %4 (SMBus) #5E V2.0 44 H AT 400 kHz B Z&iRE R

SINRERNEK 3.1.2 A 100kHz BERERRINEERIGE. TR SMBus BRI A SMBus Mt smbus.org 3515

PMBus ##EM=
PMBus REASIIF=MEBIEER, TNEEUNFRERFMENSH GREHRNE. BEHRELLHS) . REERATEHED—MER

BIAT. KD12T-60A BN HX e S M BIREIE . EXFIEXd, data SHHERABHABAMER . ZSHRTHHFIURTA:

Value = Mantissa x 2 Ponent

MORNSUN?® P e




DC/DC #RIR R ®
KD12T-60A %71 MORNSUN

HiEiEmE

MARERP (UVLO)

MBI UVLO Fr i3/ X {EIRT PMBus VIN_ON #1 VIN_OFF &8 &% & . ZE=HMMUENAS, XLGSeMgEN—.

SFEMARE

BUCK Z# 2RISR RMS BSR AT LA E R -
Lipurms = Lioaay D(1-D)  (valid for D <1, single - phase)

Lipurms = Lioaa v P(0.5-D)  (valid for D <0.5, two - phase)
Hep, loca A SAEEIR, D AL,
WNFAZHEM, IFEREFREIERN, ERXMEFRREMRALUEMBRIEAITEEEREN~ENERR. EEERREREMK ESR ML
R/REYEEHEK. [HEBFME ESR AIEMMIRBIMNEBELUR, MEREESSAREMRD T XKOBBRSTLRMABENTK,
EZHEEAT, SMTRNEASURBERIMAESETUER, W EARFR.

FIMANHIREB B LI EEE, 5 VIN 71 GND 5| BMEMINERE, LUEBMEEMANLCE.

SPEMLRE
MHERHERRTRNEER: MHEESCRMAEESHAE. HTSMREAREHEESR, RHERSHFERRK ESRATER, MAMRKESR
R R R AT SIS/ M SRS R . B GBS TR ER TSR, ATURSNERRLER, MAARBRSEUNZERLESE, TUE
REZ L B AR E MBS EN . FIMNETTLUE T B~ RITH A BRSBTS RE, N B S RERIRRE.
EIUER ESR BIMER AT ESR MR/ RAMBE AN EER TR~ RA HIR&THIMENAE, HHKSPMEELUERE ESR. AT ER

FEAY, FEERRMEMMRZL PCB HEFMHL.

mimAME
ZEREAREAMETIEE, FAMERTARBLGRMARZBNFERRSHMEEETHE. VINS f1 GSNS NHEAENT, &FH PCBIE

WEHITRR, UERREGRML.

FrEM
RRIREN B ENFN KB AT IR <. CNIL SIS EHENEH]. HIMEF LUEE PMBus 6 SECEFFHERFIXHIER .
EE:

WMRIRREA T XL R B TR TE £ XM, Mgt XIERBRIH 2 AT R . RAAXVIERMEZIH BEREEXHGE, RRA
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AL ERITH . ST ZAEMOERET, MMEREF KIEREE LB E BRI E.

R RS

FB 5| MMEZ BN IRIREM ARG, AISEEER 600 mV+0.5%.

FB

AGND

R2 =R, (kQ) = L
VO - VFB
HERAYIR L B E R LA A VREF_TRIM & S TIETY, 2@ SMME=NiF I MFR_SPECIFIC_04 (VREF_TRIM)  (D4h) #iRR, HiFTeEaEmtia
[ER9-20%2] 10%z 8], VREF_TRIM @& BERTHIFERNAMHEE, $#HHR 2mV. 750 MARGINING #1 VREF_TRIM Ft[E]FR& T 4 i B E AT ESE
El7E-30%%] 10%z 8], FEBIZEE.
KD12T-60A AT LURIT AT = FfS A f iE SERmAYim H BB g -
o No output margin
V3 = VREF _ TRIM +0.6
¢ Margin High Voltage State
V. =STEP _ VREF_MARGIN_HIGH + VREF _ TRIM +0.6
o Margin Low State

V,, =STEP _VREF_MARGIN_LOW + VREF _ TRIM +0.6

o VFB 2 FB 5B ERYERE
o VREF_TRM it ErmERE
o VREF_MARGIN_HIGH 2%t B ErFRARREE LR

o VREF_MARGIN_LOW 2t B E T FRABRE E TR

A R/ R E R
KD12T-60A i@t & FB 5IBIEMEEE, MURMME REMGHZERP. RERESSEREMIELS, SERETNIREREEHE, TR
BERESEZHERIELFIEE.
R R ERPHRSALERARIPTEERE. YREMEHMAR, SMFRM MOS ##xH. IOUT_OC_FAULT_RESPONSE HYEC &R E R IR T

UV HFERINERZ. 405R IOUT_OC_FAULT_RESPONSE #i% & A7 OC MIEEEMBIMER, MARRBFEERE UV HIEEEHER, HINREER
I IN=EFHEHRIX B ER X5

®
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HFEMREAFME UV &RiF.
OV #pER &, =M MOS 6], KM MOS FRIFFTFF LA AL - BRERRFFHEM MOS S8, BRI BRIRTRL CNIL 5| Btk PMBus
YR XMHFRP TRLRZEEENFIN. OV BEANBEEER, OV RIFHERLTFHIERS. L OV RESSEBEMLLAIR, RE7E
RBEHEFBA OV R, EZEEXT, (V&NEHA FB 5IMAYRLHEERN UV F1 OV #BE, ERIMNIATTERNE HBEEEXNEE. BXES

ER, 1H5% MFR_SPECIFIC_07 (PCT_VOUT_FAULT_PG_LIMIT)  (D7h) %1 (EOh) MFR_SPECIFIC_16 (COMM_EEPROM_SPARE) #B43.

PGOOD #&7r
KD12T-60A i@ E FB 31 M LR B ERETAHBEERSATERRES. EREINTET, PC SIMHHE GND. HANEREXHT, BRE
HRfiETERE, WMREHEBELE PGOOD @OM (PG_Low 1 PG_High 2 [8)) , PG 5IHI#E 2ms IEIRATE/EFEM . ATLAGE M MFR_SPECIFIC_16 %%
FER 2 EWMER. HMEBERT PG_Low 3iET PG_High i, PG SIBISZEN#HuE]H. PG_Low #1 PG_High {ER] LA&IE PMBus &%

MFR_SPECIFIC_07 (PCT_VOUT_FAULT_PG_LIMIT) &%E.

bR
RRIFRAFAMERF AR HIEERTESRERNEER, SIZEERRE. PMBus £/ IOUT_OC_FAULT_LIMIT 1 IOUT_OC_WARN_LIMIT
LR EHAIREISEME. £ 7 R OC HHE, BRXHASMAEM MOS, HBAXNTIERN. MREZRBREHRAERNE OC, MFHENZEEHA
FLIAEPR o
IOUT_OC_FAULT_RESPONSE PMBus @ 2RI % OC &N i#1 TR E . BRIRFTLAKEL B i EEIMANRIRT CNTL 103, SiEXAHEIRE
JEiR 7 x tON_RISE FEFTE. HilRiE 2 WEEAMIE, ZEERTENEE. ERE 2 HMNWERLT, BB 1 WEiERrgEREaN AR

B2, MTZEMOERE, AMERE ISR — B 6 S 7 /] LU T IE AR AR R .

R shEISRRAIE R
FrRIERTT U@ SYNC SIBI_ERSMERETShE L. 7E84H, MAESINMETIIERY, SYNC [ESHSRRMMBIRNER 4 &, EHITIEULHIE
FRINEM 3 5. SYNC FSwMELZTEE N 50%HI S HER . SEEHENAT 2V, KEFHER/NT 0.8V. SYNC 7 PHSET & BRI EINTER
RERBEH.
EZAFMEER A, BRETHFENE SYNC 5IBIF PHSET 51 BLER S ML LR RIS | ISR S A MRIR Z B R FH SRR E) 5 . 1RIECE

PMBus @4 MFR_SPECIFIC_22 (E6h) & E.

RAENETE
KD12T-60A IR AIBL BB zhtE], HI TON_RISE PMBus #5& M 600 us £ 9 ms FIARLE, MR AISRG L. EEFRBIER, &

ZEALER ENRREER, AAXENHBENNAT, XMERSSETRRIPTMXEIER. SAMRRXLBBISLRE, EFETRHNERE

I HEBRIXBER XS]

MORNSUN Guangzhou Science & Technology CO Ltd.
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B, REEMEBANFTEER. MHEINTHEBRATXAS:

*ICAP it FE RHIFERR AR, BfLA A
oVOUT HiERIMHEE, BfAV
*COUT Hinti R S AME, BAAF
1SS A FTERIER B ThAYE], BAIJs
WEHRBERE, THERRNELEARAABERMALESRERRZAFE—ERE. MERIENKEAIATRENRRGE, BE
WA 25%.

AR M TZEMEERER, AMRREEEIEEw S EREREEE.

FrR R e FHE R
KD12T-60A Rt TIF S BIRHIFRIS R. AR ON_OFF_CONFIG %%, =k CNIL 5B LSS, 3iBid PMBus ) OPERATION %4>,
LM ELE) ON_OFF_CONFIG Frfc ERIFFE EIfE, FFRIEIRTT LR TON_DELAY R E. LFHATEATLIM TON_RISEECE . L ABEAE
PRECE AY KU (ERT, FTLAfE A TOFF_DELAY ECE XBTER. %52 W A7 PMBus s SR ik El.

L BEEHRHEETE PGOOD RESEEME, PGOOD SIM#FF . X 7T IAEN A RN TEER 5 —MEIER CNIL 31 BILUTSIF T

iRt

Sk

SHENAT, AAEREXZHERMRERARFHHEE (VCOMP) . BMBENEREAERREZREPHITIR, RESREMKRIHT

EEEFH A COMP, REIEIRERES BERIKEITHLAZIE R PWM Bl

BRI
& OC. VIN_UV. VOUT_UV & OT #p&rY, XtRid@iERT FLT SIBIAEBRIR. s nRIEMTIEER FLT SIBMRSMNTRIR, NiZ@BER KA. E=4
FPMER AT, FrAEAR FLT SIMeSUEEE—E, RERENGENSSHAAEBRENXT. MREEGEEEHBEH, WREET

BERFLT SIME, SMRESSEHNBE.
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k= VIN UV oC VOUT UV VOUT OV or OTFI
WMABEST
. VIN_.ON #{&E1E | MOSHE#=T i | FB BERT UV | FB EEST OV MOS BEST IC BEST XE
: &F REREEE B {E EE OT H& EEHRE
VIN_OFF #{&
WEEE Vin B MOS 35 FB HE FB HE MOS BB IC B
Sl MOS e e SR SR SR e
&M MOS BT KR KR 5@ KR KR
BURF BURTF . R . .
. BRERTRESR BRERTREHR
TR/ $ifE x IOUT_OC_FAULT_ | IOUT_OC_FAULT_ HirF
EREWRE EERE
RESPINSE RESPINSE
ElE OV BMERtE
wEzhZE E25 k3 LS5 3, IREE OV R £ 3
S
ElE OV BMERtE
¥KEzhzE %3 & E HABR I LS55 3, IREE OV R X4 %3
B sk
yEmzE 3 %3 E25 E25 E25 %3
ZHEER
KD12T-60A AT LARC B A B4 AE4E. =Bk UiBtiti. KD12T-60A ZHH TIEER N T RAR.
TIEER 423 HiE
=k 2] BAMERR CH1 = ZE#l,, CH2= M#l
e BAMEIR CH1= ZE#l,, CH2= M#
Ul CH1 = Z#l,, CH2= M#L2
=18 FMERR
u2 CH1= M#L1, CH2= Jhari@iE
Ul CH1= ZE#l,, CH2= K#l2
Lisp =} FMERR
u2 CH1= M#L1, CH2= M#.3

AR

FESEIAER, MHLEY FB SIS SHERIRE) BPS SIMAEERE, RiBER COMP SIMFDLERE—IE, ISH SIMFRLERE—E, R
HBEEERIZ. LT ST EERE—E, NWHRABEEEEEMEELR EHMENXH. THEHER MFR_SPECIFIC_22 (PWM_OSC_SELECT)
(E6h) #rSHIERMELE, URRESBERMZ EHBEBIER.

EZHEMEAETIER, FMRRE SYNC SIMIE DEERAE—E, M MMERE PHSET SIME BERAE—E, RIEHEEHE%.

MORNSUN?® P e



DC/DC #RIR R ®
KD12T-60A %71 MORNSUN

AR

PMBus ATEC BT IRHIEAME S EE, ELEMENERT, BEXASUAMERMY MOS. SNBIMEESAZRTHEN, BEZKEHE.
B ZEE AL OT_FAULT_LIMIT 1 OT_WARN_LIMIT # &H8iR % El.

WMRIBRAEREY IC LERIAT XETHIE, PWM IR SHXH. SEEMAZIFEBERN, PWM EHER, MIGERE EREAM—#.

gt
ZERTTEETRRINATET, BELFURMEBIHAUBRERATREET. SATERIRRSIMBEROAES, URREBFRIZRR
EESRSEI. IREEFEFIRILIRM T AERE Vin TR IR SFRIEERKEN X R,
TZIRIRTE 2564 x 2564 mm, 35um, 8 F 1 oz MiKAR MK, EERIRTEHE A 608 x 203 mm BIKET . HIMET BRI TR [EEEARE

AT AR D BN TR IRFE

FRIEREEX

P1. P2, P31 PA U EMFREREFNBE TRINESEE, HBIRSEETESERRIRKAMERIR.

R 3% REiR
P1 EHIS R Te1=130C
P2 IhEEB R Tr2=130C
P3 MOS Tes = 130C
P4 MOS Tea=130C

RTRXYENE P3 1 PA piRE, BELTTLURNE P2 RERFIETR SR TFRFINRSIRE, WATLUER PMBus ESE| P1/P3/P4 HREH.

=
o
fa
81

P2

-l
w

.
|
|
: P1
|
I

oo ©
gogd
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SMBLRTE

1211109 8 7. 6 5 2‘ ?‘ JI
l=— 25.40+0.50 [1.000£0.020] —=| e e e ﬁ =
| TRE II#HI—IJII X
215
) 16-18, i mmmm [TERE 36
A g 19-21" [ -l- M| (PCB Laygut) 35
o o - -
+ F 22-24]
o o
52 L) F
= o) JZ/ $P F'I |5£‘ dir .T4
’ . WHEEEE 2.54*2.54mm
! ATE _ BUE
— 5 SIEAS
83 : I § e T e Theg
a5 & 1 Vin 19 BPS
O o w=
R = s e e 2 GND 20
8wl [ B2 Lol : 0| s
= PG2 ISH2
. = LT LR
4 PG1 22 FB2
5 CNTL2 23 FLT2
9-2.30 [0.091] 6 CNTL1 24 COMP2
JEHRE i SYNC 25 VSNS2
2526272829 30 31 32 33 |34 8 e %6 P
00000 0000 0 0 o 9 A56m | 5 =
22| "® @@H@SS
19-21 |0 O D.Ei‘:] = 10 | PMBCLK | 28 GSNS1
16-18 | O OO O 8
i | o e d =k 3 11 |PMBDATA| 29 VSNS1
[IDD[IDD[IDD[I[I[I][I]D 3 12 |SMBALERT| 30 Vo2
1411109876543 2 1 1 13 AGND 31 Vo2
- 27-0.80 [0.031] 14 COMP1 32 GND
o
S, o 15 FLT1 33 Vo1
o b= =
o Rt#fz: mmiinch] 16 NC 34 Vot
N FAREZ A% 0.25(0.010) 17 PHSET | 35 GND
BHHRNESE, BEUZYHE 18 ISH1 36 Vin
= 26.40 [1.039]
N~
g - 27-1.10 [0.043] 2.65[0.104] 3.50[0.138]
3 9-1.80 [0.071] 26401041 &
5 2(1110 9 8 7 6 5 S S
________ g ﬁ
‘EEAI AR AR
—r | ¥ ‘
= s 36 85 =
& | | g N ME I == a
= =1
° B =19-21 | I a (PCB Layout) | )
“ S5 | = g
Ss22! MR
M o I | _ l
o ©
C mnEEEEE
) P ——— _ T
25 26 27 28/ 29 30 31 32 3 ‘_34 §
1.11 [0.044] | +—9-2.80 [0.110] 2
4-1.75 [0.069] =
| 2-252[0.099]  3-3.25[0.128] 23410.092] &
19.10 [0.752]
tef 2: 1
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HEARTEE
\

T
=
i

o elet ool
Ab)*-P']"# *k0+‘7$

PIN 1E8EF LSRR AE
e G |e S e e ¢ ¢ T

Q1.Q2 Q1/Q2

Q3lQ4 Q3la4||

FIFEREE TS5 L V| P
voolobobaolese

2 s o i %iﬁ@l‘f% %$Eﬁf§ A0 BO KO P1 " Pin1
HTES | BEEE | Pin | SPQ T W (mm) | (mm) | (mm) | (mm) | (mm) | mm) | 2R

KD12T-60A SMD 36 160 330.0 44 .4 14.08 26.58 14.26 24 44 Q1

T”J'I'IEEEHBEITI-HiﬁllER_J

ooooooooooooooooooooooooooooooooooooooo
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USER

CODE COMMAND NAME WORD/BYTE | DESCRIPTION: PMBus Command FACTORY DEFAULT VALUE
WRITABLE
Locates separate PMBus
00h PAGE Byte command lists in multiple output YES OXXX XXX0

environments

Turn the unit on and off in
conjunction with the input from
0lh OPERATION Byte the CONTROL pin. Set the output YES 0X00 00XX

voltage to the upper or lower

MARGIN VOLTAGES.

Configures the combination of
CONTROL pin input and serial bus
commands needed fo furn the
02h ON_OFF_CONFIG Byte YES XXX10110
unit on and off. This includes how
the unit responds when power is

applied.

Clears all fault status registers to
0x00. The "Unit is Off" bit in the
03h CLEAR_FAULTS Byte YES! NONE
status byte is not cleared when

this command is issued.

Prevents unwanted writes to the
10h WRITE_PROTECT Byte devi YES 000X XXXX
evice.

Saves the current configuration
info the User Store. Note: This
15h STORE_USER_ALL Byte YES! NONE
command writes to Non-Volatile

Memory.

Restores Store. all parameters to
16h RESTORE_USER_ALL Byte YES! NONE
the seftings saved in the User

19h CAPABILITY Byte PEC.SPD.ALRT No 1011 0000

Read-Only Mode Indicator. The
20h VOUT_MODE Byte data format is linear with an No 00010111

exponent of -9

Sets the value of the input
35h VIN_ON Word voltage at which the unit should YES 1111 0000 0001 1001

start power conversion

Sets the value of the input
36h VIN_OFF Word voltage at which the unit should YES 11110000 0001 1000

stop power conversion.
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Sefts the ratio of the voltage at

38h IOUT_CAL_GAIN Word the current sense pins to the YES 1000 0000 0010 0001

sensed current.

Nulls any offsets in the output
3% IOUT_CAL_OFFSET Word YES 1110 0000 0000 0000
current sensing circuit

Sets the value of the output

current, in amperes, that causes

46h IOUT_OC_FAULT_LIMIT Word the over-current detector to YES 1111 100001100100

indicate an over-current fault

condition.

Instructs the device on what
47h IOUT_OC_FAULT_RESPONSE Byte action to take in response fo an YES 00000111

output over-current fault.

Sefts the value of the output
4Ah IOUT_OC_WARN_LIMIT Word current thaf causes an output YES 1111 100001100010

Over-current warning

4Fh OT_FAULT_LIMIT Word Over temperature fault threshold YES 0000 0000 10100101
Over temperature warning
5lh OT_WARN_LIMIT Word YES 0000 0000 1000 1100
threshold
61h TON_RISE Word Target soft-start rise time YES 111000000010 1011
78h STATUS_BYTE Byte Single byte status indicator No 0x00 0000
7% STATUS_WORD Word Full 2-byte status indicator No 0000 0000 0x00 0000
7Ah STATUS_VOUT Byte Output voltage fault status detail No 0000 0000
7Bh STATUS_IOUT Byte Output current fault status detail No 0000 0000
7Dh STATUS_TEMPERATURE Byte Temperature fault status detail No 0000 0000
Communication, memory, and
7Eh STATUS_CML Byte No 0000 0000
logic fault status detail

Manufacturer specific fault status

80h STATUS_MFR_SPECIFIC Byte detai No 0000 0000

8Bh READ_VOUT Word Read output voltage No 0000 0000 0000 0000

8Ch READ_IOUT Word Read output current No 1110 0000 0000 0000

8Eh READ_TEMPERATURE_2 Word Read off-chip temp sensor No 1111 000001100100

98h PMBUS_REVISION Byte PMBus Revision Information No 0001 0001

DOh MFR_SPECIFIC_00 Word User scratch pad YES 0000 0000 0000 0000

D4h MFR_SPECIFIC_04 Word VREF_TRIM YES 0000 0000 0000 0000

D5h MFR_SPECIFIC_05 Word STEP_VREF_MARGIN_HIGH YES 0000 0000 0001 1110

Déh MFR_SPECIFIC_06 Word STEP_VREF_MARGIN_LOW YES 11111111 11100010
MORNSUN® I E T PR IX SR A S
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D7h MFR_SPECIFIC_07 Byte PCT_VOUT_FAULT_PG_LIMIT YES XXXX XX10

D8h MFR_SPECIFIC_08 Byte SWQUENCE_TON_TOFF_DELAY YES 000X 000X

EOh MFR_SPECIFIC_16 Word COMM_EEPROM_SPARE YES 1011 0001 300¢x X011
E5h MFR_SPECIFIC_21 Word IC options YES 0111 1111 0000 0000
E6h MFR_SPECIFIC_22 Word PWM_OSC_SELECT YES 0000 0000 0000 0000

Paged and Common
E7h MFR_SPECIFIC_23 Word YES 0000 0000 0000 0000
MASK_SMBALERT

EFh MFR_SPECIFIC_30 Word Temperature offset YES 1111 1000 0000 0000
Device code, unique code to id
FCh MFR_SPECIFIC_44 Word No 0000 0001 1110 0000
part number

NOTE 1: No data bytes are sent, only the command code is sent.

PAGE (00h)

Format Unsigned binary integer

b o The PAGE command provides the ability to configure, control, and monitor through only one physical address both
escription
channels (outputs) of the device.

Default OXXX XXX0 (binary)

PAGE
r/w r r r r r r r/'w
7 6 5 4 3 2 1 0
PA X X X X X X PO
Bits Field Name Description

00: (Default) Al commands address the first channel.

01: All commands address the second channel.

70 PA,PO 10: llegal input-ignore this write, take no action.

11: Al commands address both channels.

If PAGE = 11, any then read commands point to PAGEQO always.

6:1 X Xindicates writes are ignored and reads are 0. Any values written to read-only registers are ignored.

OPERATION (01h)

Format Unsigned binary integer

The OPERATION command is used to turn the device output on or off in conjunction with the input from the CNTLx
pin (where x = 1 for channel 1 and x = 2 for channel 2). It is also used to set the output voltage to the upper or lower
MARGIN levels.

OPERATION is a paged register. In order to access OPERATION register for channel 1 of the device, PAGE must be set to
Description | 0. In order to access OPERATION register for channel 2 of the device, PAGE must be set to 1. For simultaneous access of
channels 1 and 2, PAGE command must be set to 11. If the channel is configured as a SLAVE, this command can not be
accessed for that channel. Any writes to the SLAVE channel for this cormmand are ignored. An attempt to read and write
the SLAVE channel command results in a NACK’d command and the reporting of an IVC fault and triggering of
SMB_ALERT.

Default 0X0000XX (binary)
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r/w r r/w r/w r/w r/w r r
7 6 5 4 3 2 1 0
On 0 Margin X X
Bits Field Name | Description
The On bit is used to enable to IC via PMBus. The necessary condition for this bit o be effective is that
the cmd bit in the ON_OFF CONFIG register is set high. However, the cmd bit being high is not a
sufficient condition to enable the IC via the On bit, as specified below:
7 on 0: (Default) The device output is not enabled via PMBus.
1: The device output is enabled if:
a. The supply voltage VIN is greater than the VIN_UVLO threshold, the cmd bit is high, and
b. The bit cpr in the ON_OFF CONFIG register is low, or
c. The bit cpr is high and the CNIL_EN pin is enabled (high or low).
6 0 X: Default
If Margin Low is enabled, load the value from the STEP_VREF_MARGIN_LOW command. If Margin High
is enabled, load the value from the STEP_VREF_MARGIN_HIGH command. (See PMBus specification for
more information)
0000: (Default) Margin Off
5:2 Margin 0101: Margin Low (Ignore Fault)
0110: Margin Low (Act On Fault)
1001: Margin High (Ignore Fault)
1010: Margin High (Act On Fault)
Note: Any values written to read-only registers are ignored.
1:0 X XX: Default
' X indicates writes are ignored and reads are 0. Any values written to read-only registers are ignored.

ON_OFF_CONFIG (02h)

Format

Unsigned binary integer

Description

The ON_OFF_CONFIG command configures the combination of CONTROL pin input and serial bus commands needed

to turn the unit on and off.

ON_OFF_CONFIG is a paged register. In order to access this register for channel 1 of the device, PAGE must be set to 0.
In order to access this register for channel 2 of the device , PAGE must be set to 1. For simultaneous access of channels 1
and 2, PAGE command must be set to 11.If the channel is configured as a SLAVE, this command can not be accessed for
that channel. Any writes to the SLAVE channel for this cormmand are ignored. An attempt to read and write the SLAVE

channel command results in a NACK’d command and the reporting of an IVC fault and triggering of SMB_ALERT.

However, note that page 0 (channel 1) fault status bits (and associated smbalert state) should be capable of being
cleared by toggling CNTL1 pin even if channel 1 is a slave. If channel 2 is a slave, then CNTL2 pin is disabled but toggling
the CNIL1 pin should also clear page 1 (channel 2) fault status bits and related smbalert state. (The is recommendation is

to tie together CNIL1 pins of both devices in a multi-phase configuration).

Default

XXX10110 (binary)

The default power-up state can be changed using the STORE_USER_ALL command.

r/wE r/wEt r/wE r/wt r

6 5 4 3 2 1 0

X X pu cmd cpr pol cpa

Bits

Field Name Description

7:5

X Xindicates writes are ignored and reads are 0.

(Format: binary)

Sefts the default to either operate any time power is present or for the on/off to be controlled by
pu CONTROL pin and/or PMBus commands. This bit is used in conjunction with the ‘cp’, ‘cmnd’, and
‘on’ bits to determine start up.

0: Device powers up any time power is present regardless of state of the CONTROL pin.
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1: (Default) Device does not power up until commanded by the CNTL_EN pin and/or OPERATION
command as programmed in bits (3:0) of the ON_OFF_CONFIG register.

(Format: binary)

The cmd bit controls how the device responds to commands received via the serial PMBus. This
3 cmd bit is used in conjunction with the ‘cpr’, ‘pu’, and ‘on’ bits to determine start up.

0: (Default) Device ignores the on bit in the OPERATION command.

1: Device responds to the on bit in the OPERATION command, as explained above.

(Format: binary)
Set the CNTL_EN pin response. This bit is used in conjunction with the ‘cmd’, ‘pu’, and ‘on’ bits to
determine start up. The cpr bit being high is a necessary but not sufficient condition to enable the
IC via the CNITL_EN pin:
0: Device ignores the CNTL_EN pin, i.e., on/off is controlled only by the OPERATION command
2 oPr 1: (Default) The device output is enabled if:

a. The supply voltage VIN is greater than the VIN_UVLO threshold, and the CNTL_EN pin is active
(high or low), and

b. The bit cmd in the ON_OFF CONFIG register is low, or

c. The bit cmd is high and the bit on in the OPERATION register is high.

(Format: binary)

Polarity of the CONTROL pin

1: (Default) CONTROL pin is active high
1 pol 0: CONTROL pin is active low

To change this value, the user must change this value in the register, save it to the EEPROM and

then reboot the device via power down for the new value to take effect.

(Format: binary)

Sets CONTROL pin action when commanding the unit to turn off.
0 cpa
P 0: (Default) Use the programmed turn-off delay.

Note: Any values written to read-only registers are ignored on write and returns a*0’when read.

CLEAR_FAULTS (03h)
Format N/A

CLEAR_FAULTS is a paged command. In order to issue this command for channel 1 of the device, PAGE must be set to 0.
In order to issue this command for channel 2 of the device , PAGE must be set to 1. For simultaneous access of channels 1
and 2, PAGE command must be set to 11. The CLEAR_FAULTS command is used to clear any fault bits that have been set.
Description | This command simultaneously clears all bits in all status registers in the selected PAGE. At the same time, the device
negates (clears, releases) its SMB_ALERT signal output if the device is asserting the SMB_ALERT signal. The CLEAR_FAULTS
command does not cause a unit that has latched off for a fault condition to restart. If the fault is still present when the bit is

cleared, the fault bit shallimmediately be set again and the host nofified by the usual means.

Bits Field Name | Description

7.0 No data bytes are sent, only the command code is sent.
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WRITE_PROTECT (10h)
Format N/A

The WRITE_PROTECT command is used to control writing to the PMBus device. The intent of this command is to provide
protection against accidental changes. This commmand is not intended to provide protection against deliberate or
malicious changes to a device’s configuration or operation. All supported commands may have their parameters read,
regardless of the WRITE_PROTECT settings.

Description Note: Valid setting of WRITE_PROTECT(7:5) bits disables the RESTORE_USER_ALL command’s ability to restore EEPROM
data to protected PMBus Control/Status Registers (CSRs). However, an EEPROM (via the RESTORE_USER_ALL execution)
restores the data to any registers the remain unprotected (either by a valid WRITE_PROTECT(7:5) setting. or by any invalid
setting of these bits ). No WRITE_PROTECT(7:5) bit setting affects the Reset-Restore operation. All registers having EEPROM

support get updated. Likewise, STORE_USER_ALL command operation remains unaffected.

000XXXXX (binary)
Default
The default power-up state can be changed using the STORE_USER_ALL command.
r/wE r/wE r/wE
7 6 5 4 3 2 1 0
bit7 bité bits X X X X X
Bits Field Name | Description
(Format: binary)
0: (Default) See table below.
7 bit7
1: Disable all writes except for the WRITE_PROTECT command. (bit5 and bité must be 0 to be valid
data)
(Format: binary)
0: (Default) See table below.
6 Bit6
1: Disable all writes except for the WRITE_PROTECT, OPERATION, and PAGE commands. (bits and bit7
must be 0 to be valid data)
(Format: binary)
0: (Default) See table below.
5 Bit5
1: Disable all writes except for the WRITE_PROTECT, OPERATION, PAGE, and ON_OFF_CONFIG
commands. (bité and bit7 must be 0 to be valid data)
Xindicates writes are ignored and reads are 0.
4.0 X
Note: Any values written to read-only registers are ignored.

Invalid data written to WRITE_PROTECT(7:5) causes the cml bit in the STATUS_BYTE and the ivd bit in the STATUS_CML registers to be set.
INVALID DATA ALSO RESULTS IN NO WRITE PROTECTION (WRITE_PROTECT = 00h)!

Data Byte Value Action
1000 0000 Disables all WRITES except to the WRITE_PROTECT command.
0100 0000 Disables all WRITES except to the WRITE_PROTECT, OPERATION, and PAGE commandis.
Disables all WRITES except to the WRITE_PROTECT, OPERATION, PAGE, and ON_OFF_CONFIG
0010 0000
commands.
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STORE_USER_ALL (15h)

Format N/A
Store all of the current storable register settings in the EEPROM memory as the new defaults on power up. It is permitted
to use the STORE_USER_ALL command while the device is operating. However, the device may be unresponsive during
Description | the write operation with unpredictable memory storage results. It is recommended to turn the device output off before

issuing this command.

EEPROM programming faults set the cmil bit in the STATUS_BYTE and the oth bit in the STATUS_CML registers.

RESTORE_USER_ALL (16h)

Format N/A
Write EEPROM data to those registers which: (1) have EEPROM support, and; (2) are unprotected according to current
setting of the WRITE_PROTECT(7:5) bits.

Description It is permitted to use the RESTORE_USER_ALL command while the device is operating. However, the device may be
unresponsive during the copy operation with unpredictable, undesirable or even catastrophic results. It is recommmended
to turn the device output off before issuing this command.

Bits Field Name | Description
7.0 No data bytes are sent, only the command code is sent.
CAPABILITY (19h)
Format N/A
Description | This command provides a way for a host system to determine some key capabilities of this PMBus device.
Default 10110000 (binary)
r r r r r r r r
7 6 5 4 3 2 1 0
PEC SPD ALRT Reserved
Bits Field Name | Description
(Format: binary)
Packet Error Checking is supported.
7 PEC
1: Default
Note: Any values written to read-only registers are ignored.
(Format: binary)
Maximum supported bus speed is 400 kHz.
6:5 SPD
01: Default
Note: Any values written to read-only registers are ignored.
(Format: binary)
This device does have a SMB_ALERT pin and does support the SMBus Alert Response Protocol.
4 ALRT
1: Default
Note: Any values written to read-only registers are ignored.
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Reserved bits.
3.0 Reserved

0000: Default

VOUT_MODE (20h)
Format N/A

The PMBus specification dictates that the data word for the VOUT_MODE command is one byte that consists of a 3-bit

Mode and 5-bit parameter, as shown below.

Description
If a host sends a VOUT_MODE writer command, the device rejects the VOUT_MODE command, declare a

communication fault for invalid data and respond as described in PMBus specification Il section 10.2.2.

Default 00010111 (binary)

r r r r r r r r
7 6 5 4 3 2 1 0
Mode Exponent
Bits Field Name Description
(Format: binary)
7:5 Mode
000: (Default) Linear Format
(Format: two’s complement binary)
4.0 Exponent 10111: (Default) Exponent value =-9
Note: Any values written to read-only registers are ignored.
VIN_ON (35h)

The VIN_ON command sets the value of the input voltage at which the unit should start power conversion assuming all other conditions

are met.
Values written within the supported VIN range are mapped to the nearest supported increment.

The supported VIN_ON values are:

4.25 4.5 4,75 5 5.25 5.5 5.75
6 6.25 (default) 6.5 6.75 7 7.25 7.5
7.75 8 8.25 8.5 8.756 9 9.25
9.5 10 10.5 11 115 12 12,5
13 14 15 16
Format Linear

Attempts to write values outside of the acceptable range are treated as invalid data-in effect, the cmil bit in the

STATUS_BYTE register and the ivd bit in the STATUS_CML register are set, and SMB_ALERT asserted. Additionally, the value of

Description
VIN_ON remains unchanged. Maintaining values within “*acceptable range” also indicates that writes to VIN_ON should

not attempt to set its value less than that of VIN_OFF.

The default setting results in a real VIN_ON of 6.25 V

Default
The default power-up state can be changed using the STORE_USER commands.
MORNSUN? IS HEAT X SR A S)
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r r r r r r r r/wE r/wE r/wt r/wt r/wt r/wt r/wE
6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
Exponent Mantissa
Bits Field Name Description
(Format: two’s complement)
This is the exponent for the linear format.
7:3 Exponent Default: 11110 (bin) -2 (dec) (equivalent LSB = 0.25 V)
These default settings are not programmable.
Note: Any values written to read-only registers are ignored.
(Format: two’s complement)
This is the Mantissa for the linear format.
2:0 Default: 000 0001 1001 (bin) 17 (dec) (equivalent VIN_ON voltage = 6.25 V)
) Mantissa
7:0 Minimum: 000 0001 0001 (bin) 17 (dec) (equivalent VIN_ON voltage = 4.25 V)
Maximum: 000 0100 0000 (bin) 64 (dec) (equivalent VIN_ON voltage = 16 V)
Note: Any values written to read-only registers are ignored
VIN_OFF (36h)
The VIN_OFF command sets the value of the input voltage at which the unit should stop power conversion.
Values written within the supported VIN range are mapped to the nearest supported increment.
The supported VIN_ON values are:
4 (default) 4.25 4.5 4,75 5 5.25 5.5
5.75 6 (default) 6.25 6.5 6.75 7 7.25
7.5 7.75 8 8.25 8.5 8.76 9
9.25 9.75 10.25 10.75 11.25 11.75 12.25
12.75 13.75 14.75 16.75
Format Linear

Description

Attempts to write values outside of the acceptable range are treated as invalid data - in effect, the cml bit in the

STATUS_BYTE register and the ivd bit in the STATUS_CML register are set, and SMB_ALERT asserted.

Additionally, the value of VIN_OFF remains unchanged. Maintaining values within “acceptable range” also indicates

that writes to VIN_OFF should not attempt to set its value equal to or higher than that of VIN_ON.

The default setting results in a real VIN_OFF of 6 V

Default
The default power-up state can be changed using the STORE_USER commands.
r r r r r r r r/wE r/wk r/wE r/wE r/wE r/wE r/wk
7 6 5 4 3 2 7 6 5 4 3 2 1 0
Exponent Mantissa
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Bits

Field Name Description

7:3

(Format: two’s complement)

This is the exponent for the linear format.
Exponent Default: 11110 (bin) -2 (dec)

These default settings are not programmable.

Note: Any values written to read-only registers are ignored

2.0
7.0

(Format: two’s complement)

This is the linear format Mantissa.

Default: 000 0001 1000 (bin) 16 (dec) (equivalent VIN_OFF voltage = 6 V)
Mantissa
Minimum: 000 0001 0000 (bin) 16 (dec) (equivalent VIN_OFF voltage =4 V)

Maximum: 000 0011 1111 (bin) 63 (dec) (equivalent VIN_OFF voltage = 15.75 V)

Note: Any values written to read-only registers are ignored.

IOUT_CAL_GAIN (38h)

Format Linear
The IOUT_CAL_GAIN is the ratio of the voltage at the current sense element to the sensed current. The units are
ohms. The effective current sense element is the DCR of the inductor. The default setting is 0.5 m Q. The resolution
i1515.26 1 Q. Therange is0.244t0 7.747 mQ.,
The IOUT_CAL_GAIN needs to be set to 0.5 m Q for correct current readout.
With regards to multi-phase operation: The user can always write to PAGE 0 (channel 1), PAGE 1 (channel 2) can
be written only if it is a master (in effect, the user can not write PAGE 1 if it is configured as a slave). In this case
Descriofion where PAGE 1 is a slave, the PAGE 0 value is used for PAGE1/channel 2. Additionally, for 3-phase or 4-phase
! mode, the second IC PAGE 0 slave must be programmed by the user to have the same limit value as the master in
IC 1 (in effect, the burden is on the user and can not be enforced by the hardware). An attempt to write a PAGE 1 SLAVE
channel command results in a NACK’d command and the reporting of an IVC fault and triggering of SMB_ALERT.
IOUT_CAL_GAIN is a paged register. In order to access this register for channel 1 of the device,
PAGE(7).(0) must be set to 00. In order to access this register for channel 2 of the device ,
PAGE(7).(0) must be set to 01. For simultaneous access of channels 1 and 2,
PAGE(7).(0) command must be set to 11
The default setting results in a real IOUT_CAL_GAIN of 0.5035 m Q. The default power-up state can be changed
pefadt using the STORE_USER commands.
r r r r r r r r/wE r/wE r/wE r/wE r/wE r/wE r/wE r/wE | r/wE
7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
Exponent Mantissa
Bits Field Nome | Description
(Format: two’s complement)
7:3 Exponent
This is the exponent for the linear format.
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Default: 10000 (bin)-16 (dec) (15.26 1 Q)

These default settings are not programmable.

Note: Any values written to read-only registers are ignored.

(Format: two’s complement)

This is the linear format Mantissa.

Default; 000 0010 0001 (bin) 32 (dec) (32x15.26 1 @ =0.5035m Q)

2.0 .

70 Mantissa
: Minimum 016 (dec) = 16x15.26 1 @ =0.244mQ

Maximum 508 (dec) = 508x 15.26 v @ =7.747 mQ

Note: Any values written to read-only registers are ignored.

IOUT_CAL_OFFSET (39h)

Format Linear

The IOUT_CAL_OFFSET is used to compensate for offset errors in the READ_IOUT command, the IOUT_OC_FAULT_LIMIT
command and the IOUT_OC_WARN_LIMIT command. The units are amps. The default setting is 0 A. The resolution is 62.5

mA. The range is 3.9375 A to -4 A. Values outside the valid range are not checked and become dliased into the valid
range. For example, 1110 0100 0000 0001 has an expected value of-63.9375 A but results in 11100111 1111 0001 which
is-3.9375 A. This change occurs because the read-only bits are fixed. The exponent is always -4 and the 5 msb bits of
the mantissa are always equal to the sign bit. IOUT_CAL_OFFSET is a paged register. In order to access this register for
channel 1 of the device, PAGE(7).(0) must be set to 00. In order o access this register for channel 2 of the controller,

Description | PAGE(7).(0) must be set to O1. For simultaneous access of channels 1 and 2, PAGE(7),(0) command must be set fo 11.

With regards to multi-phase operation: The user can always write to PAGE 0 (channel 1). PAGE 1 (channel 2) can be
written only if it is a master (i.e. the user can not write PAGE 1 if it is configured as a slave). In this case where PAGE 1is a
slave, the PAGEOQ value are used for PAGE1/channel 2. Additionally, for 3-phase or 4-phase mode, the second IC PAGE 0
slave must be programmed by the user to have the same limit value as the master in IC 1 (in effect, the burden is on the

user and can not be enforced by the hardware).

An aftempt to write a PAGE 1 SLAVE channel command results in a NACK'd command and the reporting of an IVC fault
and triggering of SMB_ALERT.

Default The default power-up state can be changed using the STORE_USER commands.

r r r r r r/wE r r r r r/wk r/wE r/wE r/wE r/wE r/wk
7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
Exponent Mantissa
Bits Field Name Description

(Format: two’s complement)

This is the exponent for the linear format.

7:3 Exponent Default: 11100 (bin) -4 (dec) (Isb = 62.5 mA)
These default settings are not programmable.

Note: Any values written to read-only registers are ignored.

(Format: two’s complement)

20 Mantissa This is the linear format Mantissa.

This is the linear format Mantissa.
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Default: 0 (bin) 0 (dec)

Bits 1:0, and 7:6 changes for sign extension but are not otherwise programmable

Note: Any values written to read-only registers are ignored.

IOUT_OC_FAULT_LIMIT (46h)

Format Literal

The IOUT_OC_FAULT_LIMIT command sets the value of the output current, in amperes, that causes the overcurrent
detector to indicate an over-current fault condition. The IOUT_OC_FAULT_LIMIT should always be set to equal to or greater
than the IOUT_OC_WARN_LIMIT. Writing a value to IOUT_OC_FAULT_LIMIT less than IOUT_OC_WARN_LIMIT causes the device
to set the ‘cml’ bit in the STATUS_BYTE register and the ‘ivd’ bit in the STATUS_CML registers and assert SMB_ALERT.

IOUT_OC_FAULT_LIMIT is a paged register. In order to access this register for channel 1 of the device, PAGE must be set to
0. In order to access this register for channel 2 of the controller, PAGE must be set to 1. For simultaneous access of channels

1 and 2, PAGE command must be set to 11.
Description
With regards to multi-phase operation: The user can always write to PAGE 0 (channel 1). PAGE 1 (channel 2) can be

written only if it is @ master (in effect, the user can not write PAGE 1 if it is configured as a slave). In this case where PAGE 1
is a slave, the PAGEOQ value is used for PAGE1/channel 2. Additionally, for 3-phase or 4-phase mode, the second IC PAGE 0
slave must be programmed by the user to have the same limit value as the master in IC 1 (in effect, the burden is on the

user and can not be enforced by the hardware).

An aftempt to write a PAGE 1 SLAVE channel command results in a NACK’d command and the reporting of an IVC fault
and triggering of SMB_ALERT.

1111 10000110 0100 (binary)
Default The default setting results in a real IOUT_OC_FAULT_LIMIT of 80 A.

The default power-up state can be changed using the STORE_USER commands.

r r r r r r r r r r/wE r/wk r/wE r/wE r/wE r/wE r/wk
6 5 4 3 2 1 0 7 o) 5 4 3 2 1 0
Exponent Mantissa
Bits Field Name Description

(Format: two’s complement)

This is the exponent for the linear format.

7:3 Exponent Default: 11111 (bin) -1 (dec) (0.5 A)

These default settings are not programmable.

Note: Any values written to read-only registers are ignored.

(Format: two’s complement)

Default: 000 0110 0100 (bin) 100 (dec) (equivalent analog OC =50 A)

2.0

70 Mantissa Minimum: 000 0000 0110 (bin) 6 (dec) (equivalent analog OC =3 A)

Maximum: 000 0110 0100 (bin) 100 (dec) (equivalent analog OC = 50 A)

Note: Any values written to read-only registers are ignored.
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IOUT_OC_FAULT_RESPONSE (47h)

Format Unsigned binary

The IOUT_OC_FAULT_RESPONSE command instructs the device on what action o take in response to an
IOUT_OC_FAULT_LIMIT or a VOUT under-voltage (UV) fault. When an OC fault is triggered, the device also:

 Sets the OCF bit in the STATUS_BYTE register

o Sets the OCFW and OCEF bits in the STATUS_WORD register

o Sets the OCF and OCW bits in the STATUS_IOUT register

o Asserts SMB_ALERT, and notfifies the host as described in section 10.2.2 of the PMBus Specification.

Bits (2:0) are hard-wired to 0x7 (3'b111) o indicate the 7xSoft-start time delay units in response to an over current
or Vout undervoltage fault.

Description IOUT_OC_FAULT_RESPONSE is a paged register. In order to access this register for channel 1 of the device, PAGE must be
set to 0. In order to access this register for channel 2 of the device , PAGE must be set to 1. For simultaneous access of

channels 1 and 2, PAGE command must be set to 11.

With regards to multi-phase operation: The user can always write to PAGE 0 (channel 1). PAGE 1 (channel 2) can be
written only if it is @ master (in effect, the user can not write PAGE 1 if it is configured as a slave). In this case where PAGE 1 is
a slave, the PAGEOQ value is used for PAGE1/channel 2. Additionally, for 3-phase or 4-phase mode, the second IC PAGE 0
slave must be programmed by the user to have the same limit value as the master in IC 1 (in effect, the burden is on the

user and can not be enforced by the hardware).

An aftempt to write a PAGE 1 (channel 2) SLAVE channel command results in a NACK'd command and the reporting of
an IVC fault and triggering of SMB_ALERT.

00000111 (binary)

pefaut The default power-up state can be changed using the STORE_USER commands.
r/wE r/wE r/wE r r
7 6 5 4 3 2 1 0
0 RS(2) RS(1) RS(0) 1 1 1

Bits Field Name | Description
Default: XX (X indicates writes are ignored and reads are 0)

7 0 Note: Any values written to read-only registers are ignored.

(Format: binary)

Output over current retry setting

000: (Default) A zero value for the Retry Setting indicates that the unit does not attempt to restart. The
output remains disabled until the fault is cleared (See section 10.7 of the PMBus spec.).

5:3 RS(2:0) 111: A one value for the Retry Setting indicates that the unit goes through a normal startup (Wait —
SoftStart) continuously, without limitation, until it is commanded off or bias power is removed or another
fault condition causes the unit to shutdown.
Any value other than 000 or 111 is not accepted, such and attempt causes the cml bit in the
STATUS_BYTE register and the ivd bit in the STATUS_CML register to be set, and SMB_ALERT to be asserted.
Default: xxx (x indicates writes are ignored and reads are 1)

20 1 Note: Any values written to read-only registers are ignored.
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IOUT_OC_WARN_LIMIT (4Ah)

Format Literal (5-bit two’s complement exponent, 11-bit two’s complement mantissa)

The IOUT_OC_WARN_LIMIT command sets the value of the output current, in amperes, that causes the over-current
detector to indicate an over-current warning condition by setting the OCW in bit-5 of the STATUS_IOUT register.

o Sets the OTHER bit in the STATUS_BYTE register

o Sets the OCFW bit in the STATUS_WORD register

o Set the OCW bit in the STATUS_IOUT register

» Notifies the host (Asserts SMB_ALERT)

IOUT_OC_WARN_LIMIT is a paged register. In order to access this register for channel 1 of the K12DT-60A device, PAGE
must be set to 0. In order to access this register for channel 2 of the K12DT-60A controller, PAGE must be set to 1. For
simultaneous access of channels 1 and 2, PAGE command must be set to 11.

Descripfion With regards to multi-phase operation: PAGE 0 can always be written to. PAGE 1 can be written only if it is a master (in
effect, you can not write PAGE 1 if it is configured as a slave). In this case where PAGE 1 is a slave, the PAGEO value is used
for PAGE1/channel 2. Additionally, for 3-phase or 4-phase mode, the second IC PAGE 0 slave must be programmed by the
user to have the same limit value as the masterin IC 1 (in effect, the burden is on the user and can not be enforced by the
hardware).

An aftempt to write a PAGE 1 SLAVE channel command results in a NACK'd command and the reporting of an IVC
fault and triggering of SMB_ALERT.

The IOUT_OC_WARN_LIMIT should always be set to less than or equal to the IOUT_OC_FAULT_LIMIT. Writing a value to
IOUT_OC_WARN_LIMIT greater than IOUT_OC_FAULT_LIMIT causes the device to set the cml bit in the STATUS_BYTE register
and the ivd bit in the STATUS_CML registers and assert SMB_ALERT.

1111 1000 0110 0010 (pinary)

Default The default setting results in a real IOUT_OC_WARN_LIMIT of 49 A.
The default power-up state can be changed using the STORE_USER commands.
r r r r r r r r r r/wE r/wE r/wk r/wE r/wWE | rwE | rwE
6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
Exponent Mantissa
Bits Field Name | Description
(Format: two’s complement)
This is the exponent for the linear format.
7:3 Exponent Default: 11111 (bin) -1 (dec) (0.5 A)
These default settings are not programmable.
Note: Any values written to read-only registers are ignored.
(Format: two’s complement)
This is the Mantissa for the linear format.
2.0 . Output over current retry setting
7:0 Manfissa Default: 000 0110 0010 (bin) 98 (dec) (equivalent analog OC =49 A)
Minirnum: 000 0000 0100 (bin) 4 (dec) (equivalent analog OC =2 A)
Maximum: 000 0110 0010 (bin) 98 (dec) (equivalent analog OC =49 A)
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Note: Any values written to read-only registers are ignored.

OT_FAULT_LIMIT (4Fh)

Format Literal (6-bit two’s complement exponent, 11-bit two’s complement mantissa)

The OT_FAULT_LIMIT command sefs the value of the temperature limit, in degrees Celsius, that causes an
over-temperature fault condition when the sensed temperature from the external sensor exceeds this limit. Upon

triggering the over-temperature fault, the following actions are taken:

o Set the OTFW bit in the STATUS_BYTE register and STATUS_WORD register

o Set the OTF and OTW bits in the STATUS_TEMPERATURE register

o Notify the host (Asserts SMB_ALERT)

* Generate internal signal/s CHx_TSD that eventually shut down the gate drivers.

OT_FAULT_LIMIT is a paged register. In order to access this register for channel 1 of the device, PAGE must be set to 0. In
order to access this register for channel 2 of the device , PAGE must be set to 1. For simultaneous access of channels 1

o and 2, PAGE command must be set to 11.
Description

With regards to multi-phase operation: PAGE 0 can always be written to. PAGE 1 can be written only if it is a master (in
effect, you can not write PAGE 1 if it is configured as a slave). In this case where PAGE 1 is a slave, the PAGEO value is used
for PAGE1/channel 2. Additionally, for 3-phase or 4-phase mode, the second IC PAGE 0 slave must be programmed by the
user to have the same limit value as the master in IC 1 (in effect, the burden is on the user and can not be enforced by the

hardware).
An aftempt to write a PAGE 1 SLAVE channel command results in a NACK'd command and the reporting of an IVC
fault and triggering of SMB_ALERT.

The OT_FAULT_LIMIT must always be greater than the OT_WARN_LIMIT. Writing a value to OT_FAULT_LIMIT less than or
equal to OT_WARN_LIMIT causes the device to set the cml bit in the STATUS_BYTE register and the ivd bit in the STATUS_CML
registers and assert SMB_ALERT.

0000 0000 1010 0101 (binary)

Default | The default setting results in a real OT_FAULT_LIMIT of 165°C.

The default power-up state can be changed using the STORE_USER commands.

r r r r r r r r r/wE r/wEt r/wEt r/wE r/wt r/wE r/wEt r/wEt
[¢) 5 4 3 2 1 0 7 6 5 4 3 2 1 0
Exponent Mantissa
Bits Field Name | Description

(Format: two’s complement)

This is the exponent for the linear format.

7:3 Exponent Default: 00000 (bin) 0 (dec) (represents mantissa with steps of 1°C)
These default settings are not programmable.

Note: Any values written to read-only registers are ignored.

(Format: two’s complement)
This is the Mantissa for the linear format.
2.0 .
7.0 Mantissa
' Default: 000 1010 0101 (bin) 165 (dec) (165C)

Minimum: 000 0111 1000 (bin) 120 (dec) (120°C)
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Maximum: 000 1010 0101 (bin) 165 (dec) (165°C)
Note: Any values written to read-only registers are ignored.
Table. OT_FAULT THRESHOLD Settings
TEMPERATURE OT_FAULT_THRESHOLD TEMPERATURE OT-FAULTRESET
ROy C BIN) @ THRESHOLD
(°C BIN)

120 01111000 100 01100100
125 01111101 105 01101001
130 10000010 110 01101110
135 10000111 1156 01110011
140 10001100 120 01111000
145 10010001 125 01111101
160 10010110 130 10000010
165 10011011 135 10000111
160 10100000 140 10001100
1656 10100101 145 10010001

(1) Lists only multiples of 5°C; but, the actual LSBis 1°C.

OT_WARN_LIMIT (5lh)

Format Literal (5-bit two’s complement exponent, 11-bit two’s complement mantissa)

The OT_WARN_LIMIT command sets the value of the temperature, in degrees Celcius, which causes an
over-temperature warning condition.
o Sets the OTFW bit in the STATUS_BYTE register and STATUS_WORD register
o Sets the OTW bit in the STATUS_TEMPERATURE register
« Notifies the host (Asserts SMB_ALERT)
OT_WARN_LIMIT is a paged register. In order to access this register for channel 1 of the device, PAGE must be set 10 0. In

order to access this register for channel 2 of the device, PAGE must be set to 1. For simultaneous access of channels 1 and

2, PAGE command must be set to 11.

Description With regards to multi-phase operation: PAGE 0 can always be written to. PAGE 1 can be written only if it is a master (in
effect, you can not write PAGE 1 if it is configured as a slave). In this case where PAGE 1 is a slave, the PAGEO value is used
for PAGE1/channel 2. Additionally, for 3-phase or 4-phase mode, the second IC PAGE 0 slave must be programmed by the
user to have the same limit value as the masterin IC 1 (in effect, the burden is on the user and can not be enforced by the

hardware).

An aftempt to write a PAGE 1 SLAVE channel command results in a NACK’d command and the reporting of an IVC
fault and triggering of SMB_ALERT.

The OT_WARN_LIMIT should always be set to less than the OT_FAULT_LIMIT. Writing a value to

OT_WARN_LIMIT greater than OT_FAULT_LIMIT causes the device to set the cml bit in the STATUS_BYTE register and the ivd
bit in the STATUS_CML registers and assert SMB_ALERT.

0000 0000 1000 1100 (binary)

Default The default setting results in a real OT_WARN_LIMIT of 140°C.

The default power-up state can be changed using the STORE_USER commands.
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r r r r r r r r r/wE r/wE r/wE r/wE r/wEt r/wE r/wEt r/wE
7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
Exponent Mantissa
Bits Field Name Description

(Format: two’s complement)

This is the exponent for the linear format.

7:3 Exponent Default: 00000 (bin) 0 (dec) (1°C)

These default settings are not programmable.

Note: Any values written to read-only registers are ignored.

(Format: two’s complement)
This is the Mantissa for the linear format.

20 Default: 000 1000 1100 (bin) 140 (dec) (140C)

70 Mantissa
: Minimnum: 000 0110 0100 (bin) 100 (dec) (100°C)
Maximum: 000 1000 1100 (bin) 140 (dec) (140°C)
Note: Any values written to read-only registers are ignored.
Table. OT_WARN_LIMIT Settings
OT_FAULT RESET
TEMPERATURE OT_FAULT_THRESHOLD TEMPERATURE
THRESHOLD
() (C BIN) (C)
(°’C BIN)
100 01100100 80 1010000
105 01101001 85 1010101
110 01101110 90 1011010
115 01110011 95 1011111
120 01111000 100 1100100
125 01111101 105 1101001
130 10000010 110 1101110
135 10000111 115 1110011
140 10001100 120 1111000

(1) Lists only multiples of 5°C; but, the actual LSBis 1°C.

TON_RISE (61h)

Format Linear

The TON_RISE command sets the time in ms, from when the reference VREF starts to rise until it reaches the end value. It
also determines the rate of transition of the reference VREF (either due to VREF_TRIM or STEP_VREF_MARGIN_HIGH/
STEP_VREF_MARGIN_LOW commands), when this transition is executed during the soft-start state. Values written within the

supported range of TON_RISE are mapped to the nearest supported increment.
Description
TON_RISE is a paged register. In order to access this register for channel 1 of the device, PAGE must be set to 0. In order

to access this register for channel 2 of the device, PAGE must be set to 1. For simultaneous access of channels 1 and 2,

PAGE command must be set to 11.

With regards to multi-phase operation: The user can always write to PAGE 0 (channel 1). PAGE 1 (channel 2) can be

MORNSUN?*® I HEBRIXBER XS]

MORNSUN Guangzhou Science & Technology Co., Ltd.




DC/DC RIRE R ®
KD12T-60A %71 MORNSUN

written only if it is a master (in effect, the user can not write PAGE 1 if it is configured as a slave). In this case where PAGE 1

is a slave, the PAGEQ value is used for PAGE1/channel 2. Additionally, for 3-phase or 4-phase mode, the second IC PAGE 0
slave must be programmed by the user to have the same limit value as the master in IC 1 (in effect, the burden is on the

user and can not be enforced by the hardware).

An attempt to write a PAGE 1 (channel 2) SLAVE channel command results in a NACK’d command and the reporting of
an IVC fault and triggering of SMB_ALERT.

The default setting results in TON_RISE of 2.7ms

pefat The default power-up state can be changed using the STORE_USER commands.
r r r r r r r r r/wk r/wE r/wE r/wk r/wE r/wWE | rwE | rwE
6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
Exponent Mantissa
Bits Field Name Description
(Format: two’s complement)
This is the exponent for the linear format.
7:3 Exponent Default: 11100 (bin) -4 (dec) (62.5 us)
These default settings are not programmable.
Note: Any values written to read-only registers are ignored.
(Format: two’s complement)
This is the Mantissa for the linear format.
2:0 Monissa Default: 000 0010 1011 (bin) 43 (dec) (equivalent to 2.688 ms)
70 Minimum: Any value equal or less than 12 dec is equivalent to the min 600 s
Maximum: Any value greater than 120 dec is equivalent to 9 ms
Note: Any values written to read-only registers are ignored.
Table . Allowable TON_RISE Values
TON_RISE TIME (ms) MANTISSA (BINARY)
0.6 000 0000 1010
0.9 0000000 1110
1.2 000 0001 0011
1.8 000 0001 1101
2.7 0000010 1011
42 00001000011
6 000 0110 0000
9 000 1001 0000
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STATUS_BYTE (78h)

Format Unsigned binary

The STATUS_BYTE command returns one byte of information with a summary of the most critical faults. STATUS_BYTE is a
paged register. In order to access this register for channel 1 of the device, PAGE must be set to 0. In order to access this
register for channel 2 of the device, PAGE must be set to 1. For simultaneous access of channels 1 and 2, PAGE command

must be setto 11.

Description If configured as a master, each channel indicates faults on its own channel. However, if configured as a slave, the
output voltage faults - OVF, UVF, PGOOD are only be set for that slave’s master (which may be in the other IC for 3-ph and
4-ph systems) while these faults for the slave are set to 0. Flags related to IOUT and TEMPERATURE (OCF, OCW, OTF, OTW)

are set on PAGE 0 for channel 1 and PAGE 1 for channel 2, in all modes.

The STATUS_BYTE register also reports communication faults in the Other Faults bit.

Default 0x000000 (binary)

7 6 ) 4 3 2 1 0
0 OFF OVF OCF VIN_UV OTFW cml oth

Bits Field Name Description
7 0 Default: 0

(Format: binary)

Output is OFF

This bit is asserted if the unit is not providing power to the output, regardless of the reason,
¢ oF including simply not being enabled.
0: Unitis on

1: Unit is off

(= VOUT_QV in PMBus Specification)
(Format: binary)

Output Over-Voltage Fault

5 OVF
Triggers SMB_ALERT. For a slave configuration, this bit is set to 0.
0: (Default) An output over-voltage fault has not occurred.

1: An output over-voltage fault has occurred.

(=IOUT_OC in PMBus Specification)

(Format: binary)

4 OCF Output Over-Current Fault

0: (Default) An output over-current fault has not occurred.

1: An output over-current fault has occurred.

(Format: binary)

Input voltage (VIN) under-voltage fault.
3 VIN_UV
This bit is defined only on PAGEOQ. For PAGE1, this bit is O.

This bit is masked before soft-start is finished.
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0: (Default) An input under-voltage fault has not occurred.

1: An input under-voltage fault has occurred.

(= TEMPERATURE in PMBus Specification)
(Format: binary)

Over-Temperature Fault/warning

2 OTFW
OTF or OTW input has been asserted by the external sensor for that channel.

0: (Default) An over-temperature fault or warning has not occurred.

1: An over-temperature fault or warning has occurred.

(= CML in PMBus Specification)

(Format: binary)

Communications, memory or logic fault has occurred.
1 om! This bit is used to flag communications, memory or logic faults.

0: (Default) A communications, memory or logic fault has not occurred

1: A communications, memory or logic fault has occurred

(= NONE OF THE ABOVE in the PMBus Specification)

(Format: binary)

Other Fault

0 oth This bit is used to flag faults not covered with the other bit faults. In this case, UVF or OCW faults
are examples of other faults not covered by the bits (7:1) in this register.

0: (Default) A fault or warning not listed in bits (7:1) has not occurred.

1: A fault or warning not listed in bits (7:1) has occurred.

STATUS_WORD (79h)

Format Unsigned binary

The STATUS_WORD command returns two bytes of information with a summary of the device’s fault/warning conditions.

STATUS_WORD is a paged register. In order to access this register for channel 1 of the device, PAGE must be set to 0. In
order to access this register for channel 2 of the device, PAGE must be set to 1. If PAGE command is set to 11, then PAGE O

of the status register is read.

The STATUS_WORD also reports a power good fault.

Description
If configured as a master, each channel indicates faults on its own channel. However, if configured as a slave, the
output voltage faults (OVF, UVF, PGOOD) are be set only for that slave’s master (which may be in the other device
for 3-phase and 4-phase systems) while these faults for the slave are set to 0. Flags related to IOUT and TEMPERATURE (OCF,
OCW, OTF, OTW) are set on PAGE 0 for channel 1 and PAGE 1 for channel 2, in all modes.
The STATUS_WORD dlso reports communication faults in the Other Faults bit.
Default 000000000x000000 (binary)
7 6 5 4 3 2 1 0 7 6 5 4 3 2 1
VF OCFW 0 MFR PGOOD_Z 0 0 0 0 OFF OVF | OCF VIN_UV OTFW | cml
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Bits Field Name Description
(=VOUT in the PMBus Specification)

(Format: binary)

Voltage Fault = (OVF + UVF)

For slave configurations, this bit is set to 0.

0: (Default) An output voltage fault or warning has not occurred.

1: An output voltage fault or warning has occurred.

(= 10UT/POUT in the PMBus Specification)

(Format: binary)

6 OCFW Output Current Fault OR Warning = (OCF + OCW)

0: (Default) An output over-current fault or warning has not occurred.

1: An output over-current fault or warning has occurred.

5 0 Default: 0

(= MFR in the PMBus Specification)
(Format: binary)

Internal thermal fault (from bandgap)
4 MFR
Thermal shutdown fault for the IC

0: (Default) An internal TSD has not occurred.

1: Aninternal TSD has occurred.

(= POWER_GOOD# in the PMBus Specification)

(Format: binary)

Power Good Fault (in effect, Power Good Indication-Inverted)

The Power Good fault is used to flag when the converter output voltage rises or falls outside of the
¥ PeOOb2 PGOOD window. If the channel is configured as a slave, this bit are set to *0” (PGOOD_Z is only
reflected in the master).

0: (Default) A Power Good fault is not present.

1: Device-channel experiencing a Power Good fault.

2.0 0 Default: 0

The STATUS_WORD low byte is the STATUS_BYTE.

STATUS_VOUT (7Ah)

Format Unsigned binary

The STATUS_VOUT command returns one byte of information relating to the status of the converter’s output voltage
related faults. The PMBus core is notified of these fault conditions via the 2 input pins labeled OVF and UVF. The PMBus core

Description | then communicates these faults to the host through its serial communication channel.

STATUS_VOUT is a paged register. In order to access this register for channel 1 of the device, PAGE must be set 1o 0. In

order to access this register for channel 2 of the device, PAGE must be set to 1. For simultaneous access of channels 1 and
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2, PAGE command must be set to 11.
Default 00000000 (binary)
7 6 5 4 3 2 1 0
OVF 0 0 UVF 0 0 0 0
Bits Field Name Description

(= VOUT QV Fault in the PMBus Specification)

(Format: binary)

Output Over-Voltage Fault

7 OVF Set based upon the value stored in MFR_SPECIFIC_07 (D7h). If the channel is configured as a
slave this bit are set to 0 (this bit is only reflected in the master).

0: (Default) An output over-voltage fault has not occurred.

1: An output over-voltage fault has occurred.

6:5 0 Default: 0

(= VOUT UV Fault in the PMBus Specification)

(Format: binary)

Output Under-Voltage Fault

Set based upon the value stored in MFR_SPECIFIC_07 (D7h). If the channel is configured as a slave this
bit are set to 0 (this bit is only reflected in the master). The UV fault indicates only an under-voltage

4 UVE condition at the FB pin and may not necessarily reflect an over-current situation. However, during an
output crowbar short condition, the FB may sag below the UV threshold level before the current
reaches the OC threshold, resulting in a UV fault, If the IOUT_OC_FAULT_RESPONSE register is selected
to the retry setting, and the output short is persistent, an over-current fault are triggered for subsequent
start-up retry attempts.

0: (Default) An output under-voltage fault has not occurred.

1: An output under-voltage fault has occurred.

3.0 0 Default: 0

STATUS_IOUT (7Bh)

Format Unsigned binary

The STATUS_IOUT command returns one byte of information relating to the status of the converter’s output current
related faults. The PMBus core is notified of these fault conditions via the inputs OCF and OCW.

Description STATUS_IOUT is a paged register. In order to access this register for channel 1 of the device, PAGE must be set to0 0. In
order to access this register for channel 2 of the device, PAGE must be set to 1. For simultaneous access of channels 1 and

2, PAGE command must be set to 11.

Default 00000000 (binary)
7 6 5 4 3 1 0
OCF 0 OCW 0 0 0 0 0
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Bits Field Name | Description

(= 10UT OC Fault in the PMBus Specification)

(Format: binary)

Output Over-Current Fault
7 OCF
Set based upon the value stored in IOUT_OC_FAULT_LIMIT
0: (Default) An output over-current fault has not occurred.

1: An output over-current fault has occurred.

6 0 Default: 0

(= 10UT OC Warning in the PMBus Specification)
(Format: binary)

Output Over-Current Warning

5 OoCw
Set based upon the value stored in IOUT_OC_WARN_LIMIT.

0: (Default) An output over-current warning has not occurred.

1: An output over-current warning has occurred.

4.0 0 Default: 0

STATUS_TEMPERATURE (7Dh)

Format Unsigned binary

The STATUS_ TEMPERATURE command returns one byte of information relating to the status of the converter’s die
temperature related faults.
Description STATUS_TEMPERATURE is a paged register. In order to access this register for channel 1 of the device, PAGE must be set to
0. In order to access this register for channel 2 of the device, PAGE must be set to 1. For simultaneous access of channels 1

and 2, PAGE command must be set to 11.

Default 00000000 (binary)
7 6 ) 4 3 2 1 0
OTF Oow 0 0 0 0 0 0
Bits Field Name Description

(= OT Fault in the PMBus Specification)

(Format: binary)

7 OTF Over-Temperature Fault

0: (Default) A temperature fault has not occurred.

1: A temperature fault has occurred.

(= OT Warning in the PMBus Specification)

(Format: binary)

6 OTW Over-Temperature Warning

0: (Default) A temperature warning has not occurred.

1: A temperature warning has occurred.
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5.0

Default: 0

STATUS_CML (7Eh)

Format

Unsigned binary

Description

The STATUS_ CML command returns one byte containing PMBus serial cormmunication faults.

Default

00000000 (binary)

6

5 4 3 2 1 0

ive

ivd

pec mem 0 0 oth 0

Bits

Field Name

Description

ive

(= Invalid/Unsupported Command in the PMBus Specification)

(Format: binary)

Invalid or unsupported Command Received

0: (Default) Invalid or unsupported Command not Received.

1: Invalid or unsupported Commmand Received.

An attempt to write an invalid PAGE 1 SLAVE channel commmand results in a NACK'd command

and the reporting of an IVC fault and triggering of SMB_ALERT.

ivd

(= Invalid/Unsupported Data in the PMBus Specification)
(Format: binary)

Invalid or unsupported data Received

0: (Default) Invalid or unsupported data not Received.

1: Invalid or unsupported data Received.

pec

(= Packet Error Check Failed in the PMBus Specification)

(Format: binary)

Packet Error Check Failed

This is a CRC byte sent at the end of each data packet. It is implemented as CRC(X) = x8 + x2 + x1
+1

0: (Default) Packet Error Check Passed

1: Packet Error Check Failed

mem

(=Memory Fault Detected in the PMBus Specification)
(Format: binary)

Memory Fault Detected

This bit indicates a fault with the internal memory.

0: (Default) No fault detected

1: Fault detected

3:2

Default: 0

oth

(= Other Communication Fault in the PMBus Specification)
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(Format: binary)

Other Communication Fault
0: (Default) A communication fault other than the ones listed in this fable has not occurred.

1: A communication fault other than the ones listed in this table has occurred.

0 0 Default: 0

STATUS_MFR_SPECIFIC (80h)

Format Unsigned binary

Description The STATUS_ MFR_SPECIFIC command returns one byte containing manufacturer-specific faults or warnings.

Default 00000000 (binary)

7 6 ) 4 3 2 1 0
offi X X ivaddr chl_sps_flt ch2_sps._fit chl_slave ch2_slave
Bits Field Name Description

(Format: binary)
Over temperature fault internal.
This bit is required to distinguish an over temperature fault internal to the device from an external
7 off temperature fault.
0: (Default) The internal temperature is below the fault threshold.
1: The internal temperature is above the fault threshold.
6:5 X Default: 0

(Format: binary)
Invalid PMBus address

4 ivaddr This bit is set when the PMBus address detection circuit does not resolve to a valid address. In this
event, the device responds to the address: 127d.
0: (Default)
(Format: binary)
Channel 1 smart power-stage fault

3 ch_sps_fit This bit reports that the smart power-stage has declared a fault (either over-current or
over-temperature) .
0: (Default)
(Format: binary)
Channel 2 smart power-stage fault

2 ch2_sps_fit This bit reports that the smart power-stage has declared a fault (either over-current or
over-temperature) .
0: (Default)
(Format: binary)

1 chl_slave
Channel 1 Slave
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This bit is set when channel 1 is configured as a slave channel (by pulling FB1 > 2.5 V before power-up).

It is only used for internal read purposes and does not trigger SMBLERT.

0: (Default)

(Format: binary)
Channel 2 Slave

ch2_slave This bit is set when channel 2 is configured as a slave channel (by pulling FB2 > 2.5 V before power-up).

It is only used for internal read purposes and does not frigger SMBLERT.

0: (Default)

READ_VOUT (8Bh)

Format Linear
The READ_VOUT command returns two bytes of data in the linear data format that represent the output voltage.
The exponent is set to —9 by VOUT_MODE. VOUT = Mantissa x 25®°nent
Description | READ_VOUT is a paged register. In order to access READ_VOUT register for channel 1 of the device, PAGE(7).(0) must be
set to 00. In order to access READ_VOUT register for channel 2 of the device, PAGE(7).(0) must be set to 01. PAGE register
cannot be set to 11 for READ_VOUT command.
Default 0000h
r r r r r r r r r r r r r r r r
7 6 5 4 3 2 1 0 7 6 5) 4 3 2 1 0
Mantissa
Bits Field Name Description
(Format: unsigned binary)
This is the Mantissa for the linear format.
7: 0 Mantissa
Default: 0000 0000 0000 0000 (bin) 0 (dec)
Note: Any values written to read-only registers are ignored.

READ_IOUT (8Ch)

Format Linear

The READ_IOUT command returns the output current in amps for each channel. The reading from the Measurement
System must be manipulated in order to convert the measured value into the desired value (IOUT).

Note: only positive currents are reported. Any computed negative current (For example, 0 measured current and —4

Description | A IOUT_CAL_OFFSET) is reported as 0 A.

READ_IOUT is a paged register. In order to access READ_IOUT register for channel 1 of the device, PAGE(7).(0) must be
set to 00. In order to access READ_IOUT register for channel 2 of the device, PAGE(7),(0) must be set to 01. PAGE(7).(0)
register cannot be set to 11 for READ_IOUT command.

Default EO00Ch
r r r r r r r r r r r r r r r r
6 5 4 3 2 1 0 7 6 5 4 3 2 1
Exponent Mantissa
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Bits Field Name | Description

(Format: two’s complement)

This is the exponent for the linear format.

7:3 Exponent Default: 11100 (bin) -4 (dec) (62.5 mA Isb)
These default settings are not programmable.

Note: Any values written to read-only registers are ignored.

(Format: two’s complement)

2.0

7:0 Mantissa Default: 000 00000000 (bin) 0 (dec)

Note: Any values written to read-only registers are ignored.

READ_TEMPERATURE_2 (8Eh)

Format Linear
Description The READ_TEMPERATURE_2 command returns the temperature in degrees Celsius of the current channel specified by the
PAGE command.
Default FO64h
r r r r r r r r r r r r r r r r
6 5 4 3 2 1 0 7 6 5 4 3 2 1
Exponent Mantissa
Bits Field Name | Description
(Format: two’s complement)
This is the exponent for the linear format.
7:3 Exponent Default: 11110 (bin) -2 (dec) 0.25°C
These default settings are not programmable.
Note: Any values written to read-only registers are ignored.
(Format: two’s complement)
20 Mantissa | Default: 000 0110 0100 (bin) 100 (dec)
Note: Any values written to read-only registers are ignored.

PMBus_REVISION (98h)

Format Linear

The PMBus_REVISION command returns the revision of the PMBus to which the device is compliant. The device is

Description
compliant to revision 1.1 of the PMBus specification.
Default 00010001b
r/wk r/wk r/wE r/wt r/wk r/wE r/wE r/wk r/wk r/wE r/wE r/wk r/wE r/wk r/wE r/wE
7 6 5 4 3 2 1 0 7 6 5) 4 3 2 1 0
Bits Field Name | Description
7:0 / /
MORNSUN?® I HHE FIEA R B SR X Sl
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MFR_SPECIFIC_00 (DOh)

Format Unsigned binary

Description The MFR_SPECIFIC_00 register is dedicated as a user scratch pad

0000h
Default
The default power-up state can be changed using the STORE_USER commands.

r/wE r/wE r/wEt r/wt r/wE r/wEt r/wEt r/wE r/wE r/wEt r/wEt r/wE r/wEt r/wE r/wEt r/wt
7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
Bits Field Name | Description
7.0

MFR_SPECIFIC_04 (VREF_TRIM) (D4h)

Format Linear

The VREF_TRIM command is used to apply a fixed offset voltage to the reference voltage.

VREF = 600 mV + (VREF_TRIM + STEP_VREF_MARGIN_X) x 2 mV

The maximum frim range is 10% /-20% of nominal VREF (600 mV) in 2-mV steps. Permissible values are from 60 mV to-120
mV. Including settings from both VREF_TRIM and STEP_VREF_MARGIN_x commands, the net permissible range of VREF is 60
mV to-180 mV.

If the commanded VREF_TRIM is outside its valid range, then that value is not accepted; it also causes the device to set

the cml bit in the STATUS_BYTE register and the ivd bit in the STATUS_CML registers, and triggers SMB_ALERT.

If the combined VREF set by VREF_TRIM and/or STEP_VREF_MARGIN_x is outside the acceptable range, it causes the
device to set the cml bit in the STATUS_BYTE register and the ivd bit in the STATUS_CML registers, it triggers SMB_ALERT, and

the VREF are set to the highest or lowest dllowed value (based on the commanded level).
Description

The VREF transition occurs at the rate determined by the TON_RISE (61h) command if the transition is executed during
soft-start. Any transition in VREF after soft-start occurs at the rate determined by the highest programmable TON_RISE of 9
ms.

The VREF_TRIM has two data bytes formatted as two’s complement binary integer and can have positive and negative
values.

If the channel is configured as a SLAVE, this commmand can not be accessed for that channel. Any writes to the SLAVE
channel for this commmand is ignored. (In analog, the master programmed value are used in a multi-phase system. No
special action needed from digital.)

An aftempt to write the SLAVE channel command, or when in AVS mode results in a NACK’d command and the

reporting of an IVC fault and triggering of SMB_ALERT.

0000h (Fixed Offset Voltage =0 V)
Default
The default power-up state can be changed using the STORE_USER commands.

r/wEt r r r r r r r r r r/wt r/wEt r/wE r/wEt r/wE r/wt

Bits Field Name | Description

(Format: binary)
7.0 High Byte
Default: 0000 0000 (bin)
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Minimum: 1111 1111 (bin) (sign extended)

Maximum: 0000 0000 (bin) (sign extended)

Bits 6:0 changes for sign extension but are not otherwise programmable

(Format: binary)

Default: 0000 0000 (bin) 0 (dec) 0 mV

7:0 Low Byte Minimum: 1100 0100 (bin) -60 (dec) (=120 mV) (sign extended, twos compliment)
Maximum: 0001 1110 (bin) 30 (dec) (60 mV)

Bits 7:6 changes for sign extension but are not otherwise programmable

MFR_SPECIFIC_05 (STEP_VREF_MARGIN_HIGH) (D5h)

Format Linear

The STEP_VREF_MARGIN_HIGH command is used to increase the value of the reference voltage by shifting the
reference higher. When the OPERATION command is set to Margin High, the reference increases by the voltage (in mV)

indicated by this command.
Thus, the changed reference is given by:
VREF = 600 mV + (VREF_TRIM + STEP_VREF_MARGIN_HIGH) x 2 mV
The maximum range is 0 fo 10% (60 mV) of nominal VREF (600 mV) in 2mV steps. Including settings from both

VREF_TRIM and STEP_VREF_MARGIN_x commands, the net permissible range of VREF is 60 mV to -180 mV. If the
commanded STEP_VREF_MARGIN_HIGH is outside its valid range, then that value is not accepted; it also causes the
device to set the cml bit in the STATUS_BYTE register and the ivd bit in the STATUS_CML registers, and triggers SMB_ALERT. If
Description | the combined VREF set by VREF_TRIM and/or STEP_VREF_MARGIN_x is outside the acceptable range, it causes the device
to set the cml bit in the STATUS_BYTE register and the ivd bit in the STATUS_CML registers, it friggers SMB_ALERT, and the VREF
are set to the highest or lowest allowed value (based on the commanded level). The VREF fransition occurs at the rate
determined by the TON_RISE (61h) cormmand if the transition is executed during soft-start. Any transition in VREF after
soft-start occurs at the rate determined by the highest programmable TON_RISE of 9 ms. This is a paged register. In order to
access this register for channel 1 of the device, PAGE must be set to 0. In order o access this register for channel 2 of the
device, PAGE must be set to 1. For simultaneous access of channels 1 and 2, PAGE command must be set to 11. If the
channel is configured as a SLAVE, this command can not be accessed for that channel. Any writes to the SLAVE channel
for this command are ignored. (In analog, the master programmmed value is used in a multi-phase system. No special
action needed from digital). An attempt to write the SLAVE channel command results in a NACK'd command and the

reporting of an IVC fault and triggering of SMB_ALERT.

0000 0000 0001 1110 (binary)

Default
The default power-up state can be changed using the STORE_USER commands.
r r r r r r r r r r r r/wE r/wE r/wE r/wE | r/wE
6 5 4 3 2 1 0 5 4 3 2 1 0
Bits Field Name Description
(Format: binary)
7.0 High Byte Default: 0000 0000 (bin)
Minimum: 0000 0000 (bin)
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Maximum: 0000 0000 (bin)

Note: Any values written to read-only registers are ignored.

(Format: binary)

This specifies a positive offset voltage on to default VREF,
7:0 Low Byte Default: 0001 1110 (bin) 30 (dec) (60 mV = 10% percent)
Minimum: 0000 0000 (bin) 0 (dec) (O MV)

Maximum: 0001 1110 (bin) 30 (dec) (60 mV = 10% percent)

MFR_SPECIFIC_06 (STEP_VREF_MARGIN_LOW) (D6h)

Format Linear

The STEP_VREF_MARGIN_LOW command is used to decrease the reference voltage by shifting the reference lower.

When the OPERATION command is set to Margin Low, the output decreases by the voltage indicated by this command.

Thus, the changed reference is given by: VREF = 600 mV + (VREF_TRIM + STEP_VOUT_MARGIN_LOW) x 2 mV .The
maximum range is 0 10-20% (=120 mV) of nominal VREF (600 mV) in 2mV steps. Including settings from both

VREF_TRIM and STEP_VREF_MARGIN_x commands, the net permissible range of VREF is 60 mV to-180 mV.

If the commanded STEP_VREF_MARGIN_LOW is outside its valid range, then that value is not accepted; it also causes
the device to set the cml bit in the STATUS_BYTE register and the ivd bit in the STATUS_CML registers, and triggers SMB_ALERT.

If the combined VREF set by VREF_TRIM and/or STEP_VREF_MARGIN_x is outside the acceptable range, it causes the
device to set the cml bit in the STATUS_BYTE register and the ivd bit in the STATUS_CML registers, it triggers SMB_ALERT, and

the VREF is set to the highest or lowest allowed value (based on the commanded level).

Description The VREF transition occurs at the rate determined by the TON_RISE (61h) command if the transition Is executed during
soft-start. Any transition in VREF after soft-start occurs at the rate determined by the highest programmable TON_RISE of 9

ms.

This is a paged register. In order to access this register for channel 1 of the device, PAGE must be set to 0. In order to
access this register for channel 2 of the device, PAGE must be set to 1. For simultaneous access of channels 1 and 2, PAGE

command must be set to 11.

If the channel is configured as a SLAVE, this commmand can not be accessed for that channel. Any writes to the SLAVE
channel for this commmand are ignored. (In analog, the master programmed value is used in a multi-phase system. No

special action needed from digital.)

An aftempt to write the SLAVE channel command results in a NACK’d command and the reporting of an IVC fault and
triggering of SMB_ALERT.

11111111 1110 0010 (binary)

Default
The default power-up state can be changed using the STORE_USER commands.
r/wE r r r r r r r r r/wEt r/wEt r/wE r/wEt r/wE r/wEt r/wEt
7 6 5 4 3 2 1 0 7 6 5) 4 3 2 1 0
Bits Field Name | Description
(Format: binary)
7:0 High Byte Default: 1111 1111 (bin) (msb is sign bit)
Minimum: 1111 1111 (bin) (sign extended)
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Maximum: 0000 0000 (bin)

Bits 6:0 can change for sign extension but are not otherwise prograsmnmable

(Format: two’s complement)

This specifies a negative offset voltage on to default VREF.
Default: 1110 0010 (bin) -30 (dec) (60 mV = -10% percent)
7.0 Low Byte
Minimum: 1100 0100 (bin) -60 (dec) (-120 mV = -20% percent)
Maximum: 0000 0000 (bin) 0 (dec) O mV)

Bits 7:6 can change for sign extension but are not otherwise programmable

MFR_SPECIFIC_07 (PCT_VOUT_FAULT_PG_LIMIT) (D7h)

Format Unsigned binary integer

The PCT_VOUT_FAULT_PG_LIMIT is to set the PGOOD, VOUT_UV and VOUT_QV limits.

This is a paged register. In order to access this register for channel 1 of the device, PAGE must be set to 0. In order to
access this register for channel 2 of the device, PAGE must be set to 1. For simultaneous access of channels 1 and 2, PAGE

command must be set to 11.

Description If the channel is configured as a SLAVE, this command can not be accessed for that channel. Any writes to the SLAVE
channel for this commmand are ignored. (In analog, the master programmed value is used in a multi-phase system. No

special action needed from digital.)

An aftempt to read and write the SLAVE channel command results in a NACK'd command and the reporting of an IVC
fault and triggering of SMB_ALERT.

XXXX XX10 (binary)
Default
The default power-up state can be changed using the STORE_USER commands.
r r r
7 6 5 4 3 2 1 0
X X X X X X X PG(1:0)
Bits Field Name Description
7:2 X X indicates writes are ignored and reads are 0
(Format: binary)
1.0 PG(1:0) PG, UV, OV Limit Selection.
Default: 10

Table lists the over-voltage, under-voltage, and power-good threshold voltages. Bit (13) of MFR_SPECIFIC_16 (EOh) register determines the

overvoltage setting.
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Table. QV, UV, PGOOD Threshold Values

UV_fault PG_low | PG_high OV_fault oV
PG(1) PG(0)
%) %) (%) (%) (mV) SETTING
0 0 -16.8 -12.5 12,5 16.8
0 1 -12.0 -7.0 7.0 12.0
n/a Tracking
1 0 -29.0 -23.0 7.0 16.8
1 1 -29.0 -23.0 7.0 12.0
0 0 -16.8 -12.5 12.5 800
0 1 -12.0 -7.0 7.0 700
N/A Fixed
1 0 -29.0 -23.0 7.0 800
1 1 -29.0 -23.0 7.0 700

MFR_SPECIFIC_08 (SEQUENCE_TON_TOFF_DELAY) (D8h)

Format Unsigned binary integer
The SEQUENCE_TON_TOFF_DELAY command is used to set the delay for turning on the device and the delay for turning
off the device as a ratio of TON_RISE.
This is a paged register. In order to access this register for channel 1 of the device, PAGE must be set to 0. In order to
access this register for channel 2 of the device, PAGE must be set to 1. For simultaneous access of channels 1 and 2, PAGE
command must be set to 11.
Description
If the channel is configured as a SLAVE, this commmand can not be accessed for that channel. Any writes to the SLAVE
channel for this command are ignored. In such a case, internally the TON_DELAY is set to the minimum value of 50 1 s and
TOFF_DELAY is set to zero (overriding any contents of EEPROM).
An aftempt to read and write the SLAVE channel command results in a NACK'd command and the reporting of an IVC
fault and triggering of SMB_ALERT.
000X 000X (binary)
Default
The default power-up state can be changed using the STORE_USER commands.
r/wEt r/wE r/wEt r r/wE r/wEt r/wE
7 6 5 4 3 2 1 0
TON_DEL<2:0> X TOFF_DEL<2:0> X
Bits Field Name Description
(Format: binary)
Default: 000b
7:5 TON_DEL<2:0> TON_DELAY = TON_RISE x TON_DEL<2:0>
This parameter controls the delay from when ON = 1 until soft-start sequence begins.
The default value is 0 ms. (Start the VOUT ramp without delay)
4 X Xindicates writes are ignored and reads are 0
(Format: binary)
3:1 TOFF_DEL<2:0> Default: 000b
TOFF_DELAY = TON_RISE x TOFF_DEL<2:0>
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This parameter controls the delay from when ON = 0 until the output is disabled.

The default value is 0 ms. (Shut off the output without delay)

0 X Xindicates writes are ignored and reads are 0

Table . Delay Time Ratios

TON_DEL<2:0> DELAY TIME RATIO
TOFF_DEL<2:0> (MULTIPLE OF TON_RISE)

000 0

001 1

010 2

011 3

100 4

101 5

110 6

1 7

NOTE

If the device turns off due to a turn-off delay time, any attempt to turn on the device before the

turn-off delay time expires should be avoided. The device is available to be turned on only after the

turn-off delay time expires and the device has been turned off.

MFR_SPECIFIC_16 (COMM_EEPROM_SPARE) (EOh)

Format Unsigned binary
Description This register contains EEPROM backed bits brought out to the top of the digital block IO for possible future use by analog
or digital circuits
1011 0001 xox X011 (binary)
Default
The default power-up state can be changed using the STORE_USER commands.
COMM_EEPROM_SPARE
r/wE r/wk r/wt r/wk r r r r
15 14 13 12 11 10 9 8
PGOOD_DEL EN | DIS_API_CNT FIX_OVP_EN DIS_SSPB
COMM_EEPROM_SPARE
r r r r r r r r
7 6 5 4 3 2 1 0
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Bits Field Name Description

(format: binary, access: read/write)
Default: 1b

15 PGOOD_DLY_EN
PGOOQOD Delay Enable

This bit, when high, enable 2-ms delay for PGOOD detection during startup.

(format: binary, access: read/write)
Default: Ob

Disables 3-clock t for API vall tive stat
14 DIS_API_CNT isables 3-clock count for valley active stare

This bit, when high, disables the 3-clock counter for APl valley. When the bit is low, the counting
is enabled whereby the APIl-valley function can remain active only 3 consecutive clock cycles

before being inactive for another 3 clocks.

(Format: binary, access: read/write)
Default: 1b

Enable fixed output voltage OV protection
13 FIX_OVP_EN
This bit, when high, enables fixed OV protection circuitry that is active after the BP3 and BP5

voltage comes up. When the bit is low, tracking OV protection is enabled instead and in this

case, OV protection is enabled only after the soft-start sequence has completed.

(Format: binary, access: read/write)
Default: 1b

Disable pre-bias initiation after soft-start sequence has completed.

12 DIS_S5PB This bit affects the PWM signal only during prebias startup. When this bit is high, PWM switching

begins only if the COMP voltage is higher than the PWM ramp valley. When this bit is low, PWM
switching is forced o begin after soft-start sequence has completed, even when the COMP

voltage is lower than PWM ramp valley.

MFR_SPECIFIC_21 (OPTIONS) (ESh)

Format Unsigned binary
Description This register is used for setting user selectable options for the controller.
0111 1111 0000 0000 (binary)
Default
The default power-up state can be changed using the STORE_USER commands.
Common/Shared
r/wE r/wE r/wE r/wE r/wE r/wE r/wE r/w
7 6 3 4 3 2 1 0
TCO CH2_CSGAIN_SEL<2:0> CH1_CSGAIN_SEL<1:0> en_adc_cnil EN_TSNS_FLT EN_SPS
r r r r r r r/wE r/w
SMB_OV msps_fit
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Bits Field Name Description

(Format: binary)

Default: Ob

Temperature compensation override
7 TCO
0: OCF, OCW thresholds and current measurements are temp compensated
1: Temperature compensation is “disabled”

TCO is a non-paged bit. Any change on TCO bit is applied to both page 0 and page 1.

(Format: binary)
1:0> Default: 11b
6:5 CH2_CSGAIN_SEL<1:0> Ch2 current-share gain select

This 2-bit bus is used to select the gain of the current-sharing circuit in channel 2. For high

DCRY/L ratios, the user can select lower gains for current-loop stability.

(Format: binary)
Default: 11b
Ch1 current-share gain select

This 2-bit bus is used to select the gain of the current-sharing circuit in channel 1. For high

4:3 CH1_CSGAIN_SEL<1:0> | DCR/L ratios, the user can select lower gains for current-loop stability.
00: 50 V/V gain
01: 40 V/V gain
10: 30 V/V gain
11: 20 V/V gain

(Format: binary)

Default: 1b

2 en_adc_ctl Enable ADC Control Bit.

0: Disable ADC operation.

1: Enable ADC operation.

(Format: binary)

Default: 1b

Enable fault input from Smart power stage

1 EN_TSNS_FLT This bit, when high, makes the device sensitive fo fault communication from the smart
power stage. When this bit is low, the device ignores the fault indication from the smart
power stage. Whether this bit is high or low, the device performs over temperature

protection and declares OT fault when Smart power stage temperature is above the OT
fault threshold.

(Format: binary)
0 EN_SPS
Default: 1b (forbid change)

7:2 Note: Any values written to read-only registers are ignored.

1 SMB_OV (Format: binary)
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Default: Ob

Make SMBALERT an OV fault indicator. This has page 0 scope only (in effect, it is defined
only on page 0; the page 1 bit is not used).

0: SMBALERT functions normally

1: SMBALERT reports only OV_FAULT

(Format: binary)
Default: Ob
(PAGE scope)

0 msps_fit
0: No effect upon SMBALERT

1: Masks SMBALERT assertion due to setting of STATUS_MFR_SPECIFIC(3) /
STATUS_MFR_SPECIFIC(2) (corresponding to the CH1_SPS_FLT and CH2_SPS_FLT respectively).

MFR_SPECIFIC_22 (PWM_OSC_SELECT) (E6h)

Format Unsigned binary

b o This register is used for setting user selectable PWM phase configuration (sync enable, direction of frequency
escription
synchronization pulses - in or out - in a master channel and number of phases) in a multi-phase system.

0000h
Default
The default power-up state can be changed using the STORE_USER commands.

r r r r r r r r r r r r/wE r/wE r/wE r/wE | r/wE

7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0

SYNC_MODE<1:0> | ENSYNC PHASE

Bits Field Name Description

7.0 Note: Any values written to read-only registers are ignored.

7:5

(Format: binary)

Default: 00b

Synchronization configuration for the oscillator

These bits allow the user to configure the internal PWM oscillator clock in the PWM master
channel 1 in one of several operating modes as described below.

1. To change this value, the user must change this value in the register, save it to the

4:3 SYNC_MODE<1:0> EEPROM and then reboot the device via power down for the new value to take effect.

2. If channel 1 is a slave, then these bits are internally forced to <1:1> indicating that
external signals on the SYNC and PHDET pins must override the internal clock and phase
zero signals. In a case of slave channel 1, any attempt to write a "0" to either one or both
bits are treated as invalid data - in effect, the ‘cml’ bit in the STATUS_BYTE register and the
‘ivd’ bit in the STATUS_CML register are set, and SMB_ALERT asserted.

00: Self generated clock with internal phasing, switch positions 1 and 3

01: External clock on SYNC pin, but phasing is internal; switch positions 1 and 3
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10: External clock on SYNC pin and external phase signal on PHDET pin; switch positions 1
and 3

11: External clock on SYNC pin and external phase signal on PHDET pin; switch positions 2
and 4

(forced for channel 1 slave)

(Format: binary)
Default: Ob
Synchronization enable
2 ENSYNC
This bit, when high, enables the synchronization drivers.
0: Synchronization is disabled

1: Synchronization is enabled

(Format: binary)

Default: 00b

Number of phases in the system (that involves the IC).

This pair of bits is used to configure the number of phases in the power-supply system

containing the IC. This information is then used inside the PWM oscillator to set the master

switching frequency and channel phase angles.

1. To change this value, the user must change this value in the register, save it to the

EEPROM and then reboot the device via power down for the new value to take effect.
1.0 PHASE
2. If channel 1 is a slave, then the bit PHASE <1> is internally forced to 1 indicating that

only 3-ph or 4-ph modes can be enabled. In such a case of slave channel 1, any attempt to
write a "0" to this bit is treated as invalid data - in effect, the ‘cml’ bit in the STATUS_BYTE
register and the ‘ivd’ bit in the STATUS_CML register are set, and SMB_ALERT asserted.

00: Independent, dual channel operation
01: Two-phase operation (within single IC)
10: Three-phase operation (between two ICs)

11: Four-phase operation (between two ICs)

NOTE
A 120° phase shift can be achieved between three phases at 3-phase plus 1-phase
configuration, the 1-phase rail has the same phase as channel 1 of the master IC.
A 90° phase shiff can be achieved between all four phases at all other configurations

listed in the table. SYNC pins of two devices need to be connected, and PHSET pins of
two devices need to be connected.
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Table. Phase Configurationst”

PHASE MASITER IC SLAVE IC
CONFIGURATIONS SYNC_MODE | ENSYNC PHASE SYNC_MODE | ENSYNC PHASE
3-phase + 1-phase 00 1 10 11 1 10
4-phase 00 1 11 11 1 11
2-phase + 2-phase 00 @ 11 11 @ 1
2-phase + dual-output 00 @ 11 11 (#3) 1
Dual-output + dual-output 00 @ 11 11 @ 11

(1) For 3-phase plus 1-phase configuration and 4-phase configuration, SYNC_MODE, ENSYNC and PHASE can be programmed, saved to
EEPROM at one time and then reboot the device for the new value to take effect.
(2) For dll other configurations listed in the table, follow these steps to program two devices to avoid potential damage.

1. Set ENSYNC to 0 on each device.
2. Program SYNC_MODE and PHASE correctly af both devices, save to the EEPROM and then reboot the devices.

3. Set ENSYNC to 1 on each device to enable synchronization between two devices. No reboot is needed.

MFR_SPECIFIC_23 (MASK SMBALERT) (E7h)

Format Unsigned binary

The MFR_SPECIFIC_23 (MASK SMBALERT) command may be used to prevent a warning or fault condition from asserting
the SMBALERT signal. This command is unique in that it is partially paged; and partially common/shared - since some faults
are channel dependent; and others are channel independent. The upper 8 bits of this register always controls and
accesses the shared/common set of faults, regardless of the (00h) PAGE setting. However, the control and access for the

lower 8 bits of this register are (00h) PAGE dependent and controls or reflects the currently selected page.

Description
Only provides below two options for MASK_SMBALERT setting.
® When en_auto_ARA bit (auto Alert Response Address response) is enabled, all other bits in this PMBus register
need to be disabled.
® When en_auto_ARA bit is disabled, any other bits in this PMBus register can be set as desired.
0000h
Default

The default power-up state can be changed using the STORE_USER commands.

Common/Shared PAGEOQ, PAGE1
r'w r/wt r/wt r/wE r/wEt r/wEt r'w r/wEt r/w r/w r/w r/w r/w r/w r/w r/wEt
7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
msmb en_au mPG
mprtcl mme mOC mVIN_
motfi _TO_e| mivc | mivd | mpec to_AR | mOTF | mOTW| mOCF mOVF| mUVF | OOD_
_err m W uv
(s A zZ
Bits Field Name Description
(Format: binary)
Default: 0b
7 i
mo 0: No effect upon SMBALERT
1: Masks SMBALERT assertion due to setting of STATUS_MFR_SPECIFIC(7)
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(Format: binary)

Default: Ob

6 mprtcl_err 0: No effect upon SMBALERT

1: Masks SMBALERT assertion due to setfting of SMB Protocol Error from the PMBus interface
module. One of 2 sources is STATUS_CML(1).

(Format: binary)

Default: Ob

5 msmb_TO_err 0: No effect upon SMBALERT

1: Masks SMBALERT assertion due to setting of SMB_TIMEOUT from the PMBus interface
module. One of 2 sources is STATUS_CML(1).

(Format: binary)
Default: Ob

4 mive
0: No effect upon SMBALERT

1: Masks SMBALERT assertion due to setting of STATUS_CML(7)

(Format: binary)

Default: Ob

3 v
miv 0: No effect upon SMBALERT

1: Masks SMBALERT assertion due to setting of STATUS_CML(6)

(Format: binary)
Default: Ob

2

mpee 0: No effect upon SMBALERT

1: Masks SMBALERT assertion due to setting of STATUS_CML(5)

(Format: binary)
Default: Ob
1

mmem 0: No effect upon SMBALERT

1: Masks SMBALERT assertion due to setting of STATUS_CML(4)

(Format: binary)

Default: Ob

Enables auto Alert Response Address response. When this feature is enabled, the hardware
automatically masks any fault source currently set from re-asserting SMB_ALERT when this

0 on_autoARA device responds to an ARA on the PMBus. This prevents PMBus “bus hogging” in the case
of a persistent fault in a device that consistently wins ARA arbitration due to its device
address. In contrast, when this bit is cleared, immediate re-assertion of SMB_ALERT is
allowed in the event of a persistent fault and the responsibility is upon the host to mask
each source individually. When WRITE_PROTECT is set to 20h, 40h or 80h, en_auto_ARA is

enabled automatically.

Functionality of mask bit:
(Format: binary)

7 mOTF Default: Ob

0: No effect upon SMBALERT

1: Masks SMBALERT assertion due to setting of STATUS_TEMPERATURE(7)

Functionality of mask bit:
6 mOTW

(Format: binary)
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Default: Ob
0: No effect upon SMBALERT

1: Masks SMBALERT assertion due to setting of STATUS_TEMPERATURE (6)

Functiondlity of mask bit:
(Format: binary)

mOCF Default: 0b

0: No effect upon SMBALERT

1: Masks SMBALERT assertion due to setting of STATUS_IOUT(7)

Functionality of mask bit:
(Format: binary)

mOCW Default: Ob

0: No effect upon SMBALERT

1: Masks SMBALERT assertion due to setting of STATUS_IOUT(5)

Functionality of mask bit:
(Format: binary)

mOVF Default: Ob

0: No effect upon SMBALERT

1: Masks SMBALERT assertion due to setting of STATUS_VOUT(7)

Functionality of mask bit:
(Format: binary)

mUVF Default: Ob

0: No effect upon SMBALERT

1: Masks SMBALERT assertion due to setting of STATUS_VOUT(4)

Functiondlity of mask bit:
(Format: binary)
mPGOOD_Z Default: Ob

0: No effect upon SMBALERT

1: Masks SMBALERT assertion due to setting of STATUS_WORD(11)

Functionality of mask bit:
(Format: binary)

mVIN_UV Default: Ob

0: No effect upon SMBALERT

1: Masks SMBALERT assertion due to setting of STATUS_BYTE(3)

MFR_SPECIFIC_30 (TEMP_OFFSET) (EFh)

Format Unsigned binary
This paged register is used for setting user selectable offset in the measured temperature. The specified offset value is
Bescrioth added to the post-math digital output. The new, post-offset, post-averaging temperature is used for READ_TEMP_2
escription
reporting and for temperature compensation of IOUT_CAL_GAIN for both reporting READ_IOUT, and
OC_FAULT_LIMIT/WARN threshold setting.
F800h
Default
The default power-up state can be changed using the STORE_USER commands.
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r r r r r r/wE r r r r r r r r/wE r/wE r
7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
Exponent Mantissa
Bits Field Name Description

(Format: two’s complement)

This is the exponent for the linear format.

7:3 Exponent
P Default: 11111 (bin) -1 (dec) (LSB = 0.5 deg)
These default settings are not programmable.
(Format: two’s complement)
2:.0 ) Default: 000 (bin) 0 (dec) (0 deg)
Mantissa
7.0 Minimum 7F8 = -8 x 0.5 deg = -4 deg

Maximum 006 = 6 x 0.5 deg = 3 deg

MFR_SPECIFIC_44 (DEVICE_CODE) (FCh)

Format Unsigned binary

Description The DEVICE_CODE command returns a 12-bit unique identifier code for the device and a 4-bit device revision code.

Default O1EOh
r r r r r r r r r r r r r r r r
7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
Bits Field Name Description
7.0 0000 0001 1110b : Device ID Code Identifier for the device
Identifier Code
7:4
3.0 Revision Code 0000b : Revision Code (first silicon starts at 0)
i

LEEERFEEL (FRESEEEER) , HFEE85KE%S: 58210321;

2. BEARAMGETERMAREEE, BHHEEHTMR;

3. BR4FFRIRERSN, AFMETAIEIAEE Ta=25°C, A <75%RH, FRFRIIN R EFIES HEE TG,
AKX FHFA BRI R RIER QR R AARE;

S5.FK AR~ RES], BAFERITEERARARAAR;

6. PRI RUREEM: I s

7. 3% E = mIRE R HIRR 15014001 RABAFEEREMN D LER, FRXBHEHERIAMLE,

I"MNEHAREBRAT
bk IHRATNTEHEENEENEXEN LEARDORL—H5 S
BiF: 86-20-38601850 fEE: 86-20-38601272 E-mail:sales@mornsun.cn
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