mm— | Title
SETES. YRR
SHINDENGEN Characteristics Specification

Type
MCZ5205SE

1.5 R KEH
Absolute Maximum Ratings
I-LAHAESE RITIREAEHEET=25C
Input Output Ratings Tj=25°C unless otherwise specified
HAH Hoke) HEE B
Item Symbol Value Unit
IA—TAYTESANRIE VB 03 ~ 600 v
High side floating supply voltage
11440 20 55 3[E =R
HEEEREE Ver s~ %5 v
Vel input voltage
RS S E T
NAYAERSINERERE VB-VS 03 ~ 138 v
VB input voltage
_ o= o [ —
A fj‘ffH~7'f/\~ PFCRSA/N\EIREE Vo2 03 - 138 v
Vc2 input voltage
7 E
Vsenia F BIE Vsen -0.3 ~ 10 v
Vsen input voltage
CSLInFEE _
CSL input voltage Vost 3 5 v
ASifFEiR _
AS input current Ias 1 5 mA
FBPi F &£ -
FBP input voltage Ve 03 5 v
CSPifFEE ~
CSP input voltage Vosp 03 5 v
ZCiHFER _
ZC input current Izo 5 5 mA
-2 RER BIIEELE S A T=25°C
Thermal Ratings Tj=25°C unless otherwise specified
EE 5 HRisE BAfr
Item Symbol Value Unit
HEBR
Total power dissipation Pt 16 1) w
EBEWRE , o
Junction temperature T 150 c
RERE _ o
Storage temperature Tste 40 150 c
K . o
Thermal Resistance 0 5 1) C/W

*1 4-layer Board

HSIRENR:1143mm x 76.2mm, EE:1.6mm, REFHEY A X:74.2mm X 74.2mm, [EE:35um
Glass—Epoxy Board :114.3mm X 76.2mm , Thickness:1.6mm, Inside copper foil : 74.2mm X 74.2mm, Thickness:35um

No. | Alteration Date Alteration No. | Alteration Date Alteration
2 4
1 2010.10.25 First 3
Approval Check Design Specification No. Page
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LN —— Title Type
0 C=Ta" LR MCZ5205SE
SHINDENGEN Characteristics Specification
2 EREESR
Recommended operation conditions
EE Hoke) HEEEE B
Item Symbol Value Unit
JA—FALTRSANEE i .
High side floating supply voltage VB 03 480 v
HEEERBE Ver 05~ 28 v
Vel input voltage
NAYARESAARIREE VB-VS 03~ Vo2-Vf (x2) v
VB input voltage
A=Y ARES1/3 PFCFSANBRBE Vo2 03 ~ Vo2 (3) v
Vc2 input voltage
BAEEE . j ~ .
Junction temperature T 20 120 c
CSLifFEE - ~
CSL input voltage Vost 0.7 S v

*2 Vf : T—hRNSYTRIAF—FDVF

VT is forward voltage of Boost strap diode.

*3 BRMREOR—D) DV B EEZ SR

Please refer to Driver supply voltage Vc2 of 7 pages of this specification..

FE

Notes

HRBEEHOBETEATEAT L. EHREICEEERETEEI/HYFET.

It might influence reliability when using it exceeding the range of recommended operating conditions.

EEMICI6CEBATIHEASNSS AT, BT EMCHHELEERMPIETIER TS,

When it is regularly used exceeding 105°C, please consult to salesman of our company beforehand.

KICZEMMEADRRIFHERFEREREBRLVOLIICL TSN, MR RERETBAIZE . ICHARIRT S REEAHYFE
T HIELIEE. TOBEE—F (A —TUE—F S 3—rE—R) IR ETEELADT, Ea—XBEMBWLEREX RS

MBI EIBREOLET .

Do not use this IC beyond its absolute maximum ratings to prevent the IC from potential damage.

destructive mode cannot be identified (open mode, short mode), take safety measures such as fusing.

Since the kind of
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Characteristics Specification

Type
MCZ5205SE

3ERHIFE

Electrical characteristics

1. EXRHE(1/5)

Electrical characterisitics (1/5)

< H#3FE > Common section

I EREHE X Vc1=16V,f0=200kHz, Ti=25°C
Vc1=16V,f0=200kHz,Tj=25°C unless otherwise specified

5SK-105071-1

1EH HE 30 FE{E Ratings B
Item Symbol Condition MIN | TYP | MAX Unit
FREERERPE Under voltage protection
Vel BIERIREE
Vel startup threshold voltage Vel(start) 1.8 126 132 v
Ve2B{ERIREE
Vc2 startup threshold voltage Ve2(start) 9.1 9.6 101 v
Vel B {EFILERE
Vc1 shutdown threshold voltage Vel(stop) 80 85 90 v
V2B EFILEE
Vc2 shutdown threshold voltage Ve2(stop) 70 5 80 v
RS N IN=-}
INAGAEESA I fERIE R VB-VS(start) 6.8 74 78 v
high side driver start voltage
pe= 48 T
INAYAEESA IR B VB-VS(stop) 43 5.3 6.3 v
high side driver stop voltage
pe— g8 T
INAGAEESA IR TR 2 Ve2-VB Vc2(stop)-VB-VS(stop)| 1.5 2.3 3.1 v
high side driver stop voltage 2
CHRLE B ER
EHRTARER I 1(stb) Vel=11.5V 340 440 540 uA
Stand-by current
Nl BB SR A
AEEIR Ic1(on) Ve1=16V 7.0 9.0 11.0 mA
Operating current
BERE Thermal shutdown protection
= |8 RE
Ej”’ﬁf:lt/mr; TSD 140 — — °C
Operating stop temperature
= 7 =8 =
EJH’FEJJ:I/TE'Jmmf;"Z'Fa ATSD _ 40 _ °c
Hysteresis temperature
SYF{RE Stop latch section
SyvFHRRER!
Latch reset voltage of Vol Vc1 (latch reset) 74 8.1 8.8 \Y
SyFRRERE2 Vel (stop)-
0.2 0.8
Latch reset voltage of Vel 2 Ve (latch reset) 04 v
Specification No. Page
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O ﬁ EE Title
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Characteristics Specification

Type

MCZ5205SE

2. BRI (2/5)

Electrical characterisitics (2/5)

<LLCEE> LLC section

BT E LR E IS & (EVe1=16V,f0=200kHz, Tj=25°C
Vc1=16V,f0=200kHz,Tj=25°C unless otherwise specified

Rt : FBLInFIZHERT T ST (T

Rt is external resistor connected to FBL terminal .

5SK-105071-1

== = &4 FE{E Ratings B
Item Symbol Condition MIN | TYP | MAX Unit

BEFTIRE (LLC) Over current protection (LLC)

ocp(HRHEE (LLC)

Input threshold voltage (+) Vocp (+) 0.320 0.350 0.380 \%

ocp(RHEE (LLC) _ _ _ N

Input threshold voltage (=) Vocp (<) 0.380 0.350 0.320 \'%

CSLifF B lost VosL=0V ~120 | -95 -70 uA

Input bias current
di/dt{R# di/dt protection

di/dt(IREEE ;

Input threshold voltage (+) Vdidt (+) 0.040 0.060 0.080 v

di/dt-)RHEEE o - - —

Input threshold voltage (=) Vdidt () 0.080 0.060 0.040 v
A4 Protection timer

TimerLZELME .

Timer threshold voltage Vtimer(set) 34 36 38 v

TimerLE L ViE2 .

Timer threshold voltage 2 Vtimer(reset) 0.20 0.35 0.50 \

TimerFEEE IR ; =

Timer charge current Itimer(charge) Vss1=2.5V 50 40 30 pA

TimeriE &R (Refresh) ) B

Timer discharge current (Refresh) Itimer(refresh) | Vssr=2.5V 300 500 800 WA

TimerfRE B (FR) . . _

Timer discharge current (Discharge) Itimer(discharge)  Vssr=2.5V 20 60 100 bA
Y IRRA—K Soft start section

SSLELME

Soft start threshold voltage Vss 1.35 1.50 165 v

SSKEEEIR _ _

Soft start charge current Iss(charge) Vsst=0.5V 36 28 20 WA

SSHEER . Vsst=1V

Soft start discharge current Iss(discharge) Vsen=0V 20 32 40 mA

SSTimFRIKEE _

SST open voltage Vss(open) Vgsr=open 1.9 2.1 2.2 \"

SSEIR#E Vss7=0.6V,Ct=1000pF,

Soft start oscillation frequency f(ss) Rt=2.8k Q (*4) 320 360 420 kHz

LLCENERAIASSTEE

SST voltage to LLC start Vss(st) 0.5 06 0.7 v

LLCENME{ZLLSSTERE

SST voltage to LLC stop Vss(sp) 04 0.5 06 v

LLCENMERAR/ZLLSSTERT UL RBRE _

SST hysteresis voltage to LLC start/stop Vss(st/sp)hys | Vss(st)-Vss(sp) 0.04 0.10 0.20 \Y;

*4 Ct : FBLIRFIZHER I HoMT T T4 —
Ct is external capacitor connected to FBL terminal . Specification No. Page
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Type

MCZ5205SE

I BRI (3/5)

Electrical characterisitics (3/5)

<LLC#} > LLC section

BT E LR E IS & (EVe1=16V,f0=200kHz, Tj=25°C
Vc1=16V,f0=200kHz,Tj=25°C unless otherwise specified

5SK-105071-1

EE e 3" FHHEME Ratings B
Item Symbol Condition MIN | TYP | MAX Unit
VsenfHE Vsen section
Vg -
VsenL ZLMB1(SS-Reset) Vsenl(ss—reset) | Vas=open 3.35 3.55 3.75 Vv
Vsen threshold voltage 1
VsenLZELME2(SS-Reset) _ _
Vsen threshold voltage 2 Vsen2(ss—reset) | Vas=open 3.05 3.25 3.45 \Y
VsenLELMBEER T R1-2 _ Vsenl(ss—reset)-
Vsen threshold voltage hysteresis 1-2 Vsenhys)1-2 Vsen2(ss-reset) 0.20 0.30 0.50 v
VsenLZE L VE3(SS-Reset) _ _
Vsen threshold voltage 3 Vsen3(ss—reset) | Vas=0V 0.85 1.00 1.15 \Y
VsenL & ViE4(SS-Reset) B _
Vsen threshold voltage 4 Vsend(ss-reset) | Vas=0V 0.75 0.90 1.05 Vv
VsenLELMEER T R34 _ Vsen3(ss—reset)-
Vsen threshold voltage hysteresis 3—4 Vsen(hys)3-4 Vsend(ss-reset) 0.04 0.10 0.30 v
I3 Oscillator section
AR ERE Ct=1000pF (*4)
Output frequency f0) Rt=2.8k Q (*4) 185 200 215 kHz
ONTa1—T1— Ct=1000pF (*4) 0
Output duty cycle duty Rt=2.8k Q (*4) 39 43 41 b
s
FBLEEEM Ifbl(charge) Veg=2.2V -7.0 -55 -40 mA
FBL charge current
FBLEERFLERE
FBL charge stop voltage Vfbl(top) 2.95 3.15 3.35 \%
FBLIEERMIREE _
FBL charge start voltage Vfbl(bottom) Vas=2V 1.50 1.70 1.90 \%
FBLYRVEE
FBL Masking voltage Vfbl(msk) 2.7 2.8 29 \%
FBLIE ERARERE2 _
FBL charge start voltage 2 Vfbl(bottom)2 Vas=0V 0.8 1.0 1.2 \%
Tssti KL B _
3rd Saw-tooth expansion ratio Tss(3) 17
ASH#ERBE Active stand-by section
ASHfH FEREE -
AS open voltage Vas(open) Vas=open 2.2 2.4 2.6 Y,
ASENERBERE
AS-ON threshold voltage Vas(on) 0.65 0.80 0.85 v
ASENMERRIREE
AS-OFF threshold voltage Vas(off) 08 1.0 1.2 v
ASENERSR/BRIRER TR
AS-ON/OFF hysteresis voltage Vas(hys) 0.1 0.2 03 v
ASTYFEILERE
AS latoh stop voltage Vas(latch) 43 45 47 \Y
Specification No. Page
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Type

MCZ5205SE

3-3. ER K%t (4/5)

Electrical characterisitics (4/5)

<PFC#} > PFC section

BIHEEHEIE S 1EVel=16V,Tj=25°C

Vc1=16V,Tj=25°C unless otherwise specified

5SK-105071-1

5H e H #EIE Ratings B
Item Symbol Condition MIN | TYP | MAX Unit

FB#8E FB section

IS—7VTANLENME

FBP terminal threshold voltage Volref) 244 2.50 2.56 v

IS—TFUIHAV—RER Vegp=0.5V _ ~ _

COMP terminal source current leaso Veomp=2.5V 60 50 40 WA

COMP terminal sink current leasi Veomp=2.5V 40 50 60 WA

FBPA—TRELELME

FBP open protection threshold voltage V(L) 03 04 05 v

FBPBEERELELVE Vib(H) Vo(ref) | Vo(ref) | Vo(ref) v

FBP overvoltage prot threshold voltage *1.06 *1.10 *1.14

ASENMERRRRT XUFBPEE

AS-OFF FBP threshold voltage Vfbasof) 185 | 200 | 215 v
COMPH£EE COMP section

EEFHRRALEME

Light load intermit threshold voltage Vih(burst) 0.7 0.8 0.9 v
ZCH#EHE ZC section

ZCHFISTEBEH) _

ZC terminal clamp voltage(H) Vzo(clampH) lzo=5mA 10 n 12 v

ZCIfF IS TERE(L) _ _ _ -

ZC terminal clamp voltage(L) Vzo(clampl) lz0=-5mA 6 5 4 v

ZCLELMEH)

ZC comparator threshold voltage(H) Vzo(H) 1.35 1.5 1.75 v

ZCLELMEWL)

ZC comparator threshold voltage(L) Vze(l) 040 0.55 0.70 v

ZCLEWMEER TS XIG

ZC threshold voltage hysteresis Vzolhys) 0.1 10 13 v

TonToES 1 L Tondead 400 800 1300 ns

Ton deadtime
ON/OFFAA <#HE ON/OFF timer section

X KONE;E _

Maximum ON time Ton(max) Vcomp=open or 5V 23.0 275 320 us

IJZQ_I‘B%FEﬁ VZC:OV

Restart time Trestart Veep=1.0V 160 200 260 us
BEIRE (PFC) over current protection (PFC)

BERRELELME (PFC)

Over current prot threshold voltage Vosp 04 0.5 0.6 v

NN

) 74/’711/77/73%%3 Tis 300 500 200 ns

LEB time

Specification No. Page
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Characteristics Specification

Type

MCZ5205SE

I BRI (5/5)

Electrical characterisitics (5/5)

<FS5A4/\EjR> Supply for driver

HIZIBELEIE S EVe1=16V,Tj=25°C
Vc1=16V,Tj=25°C unless otherwise specified

EE e 3" FHHEME Ratings B
Item Symbol Condition MIN | TYP | MAX Unit
K54 /\EJE MOS-FET driver supply
= SR
FSANEREE Vo2 Vo1=16V,Vo2=open 96 102 | 110 v
Driver supply voltage
A L Fal—az AVe2ine) | Vel=16~31V - 0.1 05 v
Vc2 line regulation
O—KLF¥alb—3i3y _ _
V2 load regulation AVc2(load) Iyeo=0~20mA 0.1 0.5 \%
<LLCKS4 /3> LLC driver
EHH k=1 & HRAEME Ratings I:-Xva
Item Symbol Condition MIN | TYP | MAX Unit
MOSKS4 /% MOS driver
v —RERENRE A1 Vc2=VB=10V _ _ _
Output source current 1 lout(source)1 VGL=VGH=0V 230 180 130 mA
V—RERBEE 12 Vc2=VB=10V B B B
Output source current 2 lout(source)2 VGL=VGH=8.5V 9% 60 30 mA
U OBREIRE A1 . Ve2=VB=10V
Output sink current 1 lout(sink)1 VGL=VGH=10V 280 380 480 mA
U YERENRE S12 . Vc2=VB=10V
Output sink current 2 lout(sink)2 VGL=VGH=1.5V 80 140 180 mA
TYREA L Ct=1000pF
Dead time DT Rt=2.8k Q 250 350 450 ne
ETFFIRGALE Ct=1000pF B B
Unbalance of dead time 4pT Rt=2.8k Q 50 50 ns
<PFCKS4/\> PFC driver
EHH k=1 & HRAEME Ratings I:-Xva
Item Symbol Condition MIN | TYP | MAX Unit
MOSKS4 /% MOS driver
N E X &b
/—RERENRET] lout(source) -300 | -230 | -160 mA
Output source current
NS E X =
>~ JBRENRE ] lout(sink) 450 600 750 mA
Output sink current
Specification No. Page
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mm— | Title Type
S 7L LR
s P =
B it . MCZ5205SE
SHINDENGEN Characteristics Specification
Ly =
4.3 FHERERR BA
Pin Function
nFES EEis #5&/LLC/PFC HRE
PIN No. symbol common/LLC/PFC function
1 ZC PFC FURLIUTRERT
Terminal to detect timing of turn on.
) CoMP PFG TA—R VI TP TOHNET  HIERERERORTTY.
Terminal for output of a feedback amplifier, and for phase compensation.
3 FBP PFC 74_|:/{‘777:/7°0))\j3ﬁ#‘ﬁ%2PFCHjjJ%EU)%“ﬁﬂ\ BAAEEFRELET,
terminal for input of a feedback amplifier, and to controller PFC voltage.
s Vsen LLG PFCH HERAMT: AJEEERE. JE—IFON/OFF, SSYUEYFEFTLVET,
Terminal to detect output of PFC, low voltage protection, remote, SS-reset.
5 Vel common | FEEEOER T
Terminal for a power supply.
6 FBL LG FIRBO BRI AT Duty PRERRBEHELET
Terminal for frequency and Duty setting.
, ssT Lo YT RE—hERERIEBOMRBIERI T R T
Terminal to control soft—start time and intermittent operations time
#5115 5 RGNDifF
8 SGND Common Signal GND terminal
. osL Lo BEFHM S LU/ dt IR T BHBT
Terminal to detect over current and di/dt mode of LLC.
10 AS G FOTATREINABIHF NEBANTYFHEEELLTHERATEET,
ommon Terminal to change active stand-by mode. and to use for external latch.
O—4 A RESA/SH DT
1 VGL LLe Terminal of Low side driver output of LLC.
NAFARRZA 1\ DiRF
12 VGH LLe Terminal of high side driver output of LLC.
1 VS LG N ARRSAN\DOEEERIGF
Terminal of reference for high side driver supply.
14 VB LLG NAYARRSAN\DERIFF
Supply terminal for high side driver.
15-18 NG B REAHRF
Non connection terminal.
19 Ved PFCEKLULLCF A/ \AEIRH hinF
Common Output terminal of supply for PFC and LLC driver.
I\ —ZRGNDIfF
Common
20 PGND Power GND terminal.
BERR L IHF
21 csp PFC Terminal to detect over current of PFC.
PFCRSA/\H hixF
22 P PF
Ve C Terminal of driver output of PFC.

Specification No.
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ﬁE— Title ., s Type
INDIﬁEﬁ Charact:jsrﬁlf*fpfciﬁcation MCZ5205SE
5.0 FECE
Pin assignment
1.2C [ Q | 22vap
2coMP [ | ] 21cspP
sFBP ] ] 20PGND
4vsen [ | ] 19.Ve2
5.Vel | ] 18NC
6FBL [ | —1 178G
7ssT [ ] 16NC
8SGND [ | ] 15NC
ocsL [ | 14vB
10.AS [ ] 13vs
mveL [ ] 12.vGH

Specification No.
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— .
5\ = 3 Title Type
I Tl BERE
- L MCZ5205SE
SHINDENGEN Characteristics Specification
=
6.7y
Block Diagram
Restart Time |—> S PFC  Driver
» s Q
Ton MAX / Off trig. |—> R
[ ts0 }—»|r r v
Ton Burst |—|_> * LEB csp
21
ovpP Ii >
> PFC
»  sToP .
% L 4" FBP open protection I—q. .
FBP PGND
3 ' -~ 20
- COMP short
L — FBP Latch |
Vsen Driver vC2
S -
- Reg.
4 - ASpin=low : Standby 19
Vc2 STOP
? ? S\_AS SS Reset
vel * 1&' Vel UVLO Internal | (NC)
5 * 18
osc, Vfol(top) H Reset | | TSD |
Fixed DT Vfbl(bottom)
Vfbl(msk)ocp/didt NC
I - ) ' v
Soft Start | o
clamp
7 ’ 16
Counter reset j COMP short [«
TSD
SGND . + (NC)
L» R
iy s > LLC LLC High 15
Protection Counter I ™ Q e sToP L ] Side Driver
Timer X2 times | > S Latch Control
STOP Logic Level
* » 9 snee [
CsL VB
<
9 —1 OCP detect OCP Counter J % 14
X1 &x2 times
x8times [ AS Latch yi o l
difdt detect S | Aspin=tow : s1andn>f '-dLC Low
! etec A ASpin=low : Standby Side Driver
AS]  voltage | [ AS ON/OFF ol-e AS Counter Vs
clamp * o X1 & X2 & X3 13
A
VGL VGH
VGL

Specification No.
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Zon e | Title Type
Ex RHEEARE MCZ5205SE
SHINDENGEN Characteristics Specification
7K EEEX
Example Circuit Diagram
r—&
=
R R
Sk
= W 2
s ) 4
w0 8
o
g % ) %
N
o Q =
z z %
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R

Characteristics Diagrams

FICHEEGEHEE [ET=25°C
Tj=25°C unless otherwise specified

WLLCER
frequency vs duty
50 T T T T T T T
| | | | | | |—8—Ct=1500pF
l l l l | | —m—ct=1200pF
l l l | | —e—=ct=1000pF
4% | —i— Ct=820pF
| |
l
= l l
I_>: 40 7777777 l— — — — — — i l— — — — N1 — R | N/ S ]
P | |
3 | |
T | |
| |
l l
35 -7~ e i e Vo A st
| | | | | |
| | | | | | |
| | | | | | |
| | | | | | |
| | | | | | |
30 \ \ \ \ \ \ \
0 50 100 150 200 250 300 350 400
frequency [kHz]
frequency vs deadtime
800
—8— Ct=1500pF
700 —&— Ct=1200pF
== Ct=1000pF
600
—&— Ct=820pF
2 500 i
o
£ 400
-+~
T
o 300
T
200
100
0
0 50 100 150 200 250 300 350 400
frequency [kHz]
No. | Alteration Date Alteration No. | Alteration Date Alteration
2 4
1 2010.10.25 First 3
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o\ e | Title Type
%l ¥lTeaz7yl R
. . MCZ5205SE
SHINDENGEN Characteristics Diagrams
HICHEELGEGEILT=25°C
Tj=25°C unless otherwise specified
ELLCER
Rt vs frequency
350 T T
|
| —8— Ct=1500pF
|
300 [~~~ - . —8— Ct=1200pF |
! —>— Ct=1000pF
= 250 P N O\ A —&— Ct=820pF |
I | |
X |
— 200 |
> |
© |
S |
150 - NN N
o
2
00 o N I~ -
50 : T
l l
0 | |
0 2 4 6 8 10
Rt [kohm]
Rt vs fss
600 T T
|
I 8= Ct=1500pF
|
: —8— Ct=1200pF
S T —— Ct=1000pF
; —&— Ct=820pF
| |
T | |
X
— ! —X
» | |
£ 300 | .-~"“-—IF—_____—IF-—____-I
N |
| |
200 [~ e mo oo
| |
l |
100 ‘ ‘
0 2 4 6 8 10
Rt [kohm]

* Ct: FBLIF FIZHE#T T BoMT IFar To4
Rt:FBLImFIZ#E#E 9 H5MTIHER
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ELLCER

frequency [kHz]

500
450
400
350
300
250

200

150
100
50

¥ICIEEGEIEEILT=25°C

Tj=25°C unless otherwise specified

Vsst vs frequency
777777 S |=e—ct=1500pF
l l l —8— Ct=1200pF
Ay S —>— Ct=1000pF
| |
RN 0 __________ [ —&— Ct=820pF
T
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, L
|
|
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, G
|
|
|
|
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, R
|
,,,,,, ... TO. _
,,,,,,
| | | | |
| | | | |
| | | | | |
04 0.6 0.8 1 1.2 14 1.6 1.8 2 2.2
Vsst [V]
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BEPFCES

Icomp [uAl

ON Time [us]
o

w
o

N
(3]

N
o

—_
o

60

40

20

o

1
N
o

-40

-60

VcoMp vs ON Time

¥ICIEEGEIEEILT=25°C

Tj=25°C unless otherwise specified

Veomr [V]

VEeep vs Icomp

T T T T
| | |
—e—\Vcomp=0V : : :
| —&—Vcomp=1V| : 777777777777777777 .
+Vcomp=3y : :
| |
| |
L [ |
| |
| |
| |
l l
| |
| |
| |
,,,,,,,,,,,,,,,,,,,,,, I e ___a__________|
| | | |
| | | |
| | | |
| | | |
| | | |
I V.V VU A AN A N A A A D | |
| |
1 | |
l l l l
0 1 2 3 4 5
Veep [V]
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