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LTC6102
LTC6102-1/LTC6102HV

8-LEAD (3mm x 3mm) PLASTIC DFN
Tymax = 150°C, 6,4 = 43°C/W
EXPOSED PAD (PIN 9) IS V-, MUST BE SOLDERED TO PCB
*V~ FOR THE LTC6102/LTC6102HV, EN FOR THE LTC6102-1

HNTERATEFE  (Note1)
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Tymax = 150°C, 6a = 200°C/W
*V~ FOR THE LTC6102/LTC6102HV, EN FOR THE LTC6102-1
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M7V -t T=77YRI= BqEY—F2T7 | Tr—Y HREREHE
LTC6102CDD#PBF LTC6102CDD#TRPBF LCKH 8-Lead (3mm x 3mm) Plastic DFN | 0°C to 70°C
LTC6102IDD#PBF LTC6102IDD#TRPBF LCKH 8-Lead (3mm x 3mm) Plastic DFN | -40°C to 85°C
LTC6102HDD#PBF LTC6102HDD#TRPBF LCKH 8-Lead (3mm x 3mm) Plastic DFN [ -40°C to 125°C
LTC6102CDD-1#PBF LTC6102CDD-1#TRPBF | LDYB 8-Lead (3mm x 3mm) Plastic DFN | 0°C to 70°C
LTC6102IDD-1#PBF LTC6102IDD-1#TRPBF LDYB 8-Lead (3mm x 3mm) Plastic DFN | -40°C to 85°C
LTC6102HDD-1#PBF LTC6102HDD-1#TRPBF | LDYB 8-Lead (3mm x 3mm) Plastic DFN | -40°C to 125°C
LTC6102HVCDD#PBF LTC6102HVCDD#TRPBF | LCVC 8-Lead (3mm x 3mm) Plastic DFN | 0°C to 70°C
LTC6102HVIDD#PBF LTC6102HVIDD#TRPBF | LCVC 8-Lead (3mm x 3mm) Plastic DFN | -40°C to 85°C
LTC6102HVHDD#PBF LTC6102HVHDD#TRPBF | LCVC 8-Lead (3mm x 3mm) Plastic DFN [ -40°C to 125°C
LTC6102CMS8#PBF LTC6102CMS8#TRPBF | LTCKJ 8-Lead Plastic MSOP 0°C to 70°C
LTC6102IMS8#PBF LTC6102IMS8#TRPBF LTCKJ 8-Lead Plastic MSOP -40°C to 85°C
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LTC6102

LTC6102-1/LTC6102HV

FoxlEek

m7YU—t T=77YRIV=-lL HEY—F2T | NK\vT=Y HREREHE
LTC6102HMS8#PBF LTC6102HMS8#TRPBF | LTCKJ 8-Lead Plastic MSOP -40°C t0 125°C
LTC6102CMS8-1#PBF LTC6102CMS8-1#TRPBF | LTDXZ 8-Lead Plastic MSOP 0°C to 70°C
LTC6102IMS8-1#PBF LTC6102IMS8-1#TRPBF | LTDXZ 8-Lead Plastic MSOP -40°C to 85°C
LTC6102HMS8-1#PBF LTC6102HMS8-1#TRPBF | LTDXZ 8-Lead Plastic MSOP -40°C to 125°C
LTC6102HVCMS8#PBF LTC6102HVCMS8#TRPBF | LTCVB 8-Lead Plastic MSOP 0°C to 70°C
LTC6102HVIMS8#PBF LTC6102HVIMS8#TRPBF | LTCVB 8-Lead Plastic MSOP -40°C to 85°C
LTC6102HVHMS8#PBF LTC6102HVHMS8#TRPBF | LTCVB 8-Lead Plastic MSOP -40°C to 125°C
EAR—R 1% T=I7YRIV= BqEN—F2T |y Tr—Y RS
LTC6102CDD LTC6102CDD#TR LCKH 8-Lead (3mm x 3mm) Plastic DFN | 0°C to 70°C
LTC6102IDD LTC6102IDD#TR LCKH 8-Lead (3mm x 3mm) Plastic DFN  |-40°C to 85°C
LTC6102HDD LTC6102HDD#TR LCKH 8-Lead (3mm x 3mm) Plastic DFN [ -40°C to 125°C
LTC6102CDD-1 LTC6102CDD-1#TR LDYB 8-Lead (3mm x 3mm) Plastic DFN [ 0°C to 70°C
LTC6102IDD-1 LTC6102IDD-1#TR LDYB 8-Lead (3mm x 3mm) Plastic DFN  [-40°C to 85°C
LTC6102HDD-1 LTC6102HDD-1#TR LDYB 8-Lead (3mm x 3mm) Plastic DFN | -40°C to 125°C
LTC6102HVCDD LTC6102HVCDD#TR LCVC 8-Lead (3mm x 3mm) Plastic DFN | 0°C to 70°C
LTC6102HVIDD LTC6102HVIDD#TR LCVC 8-Lead (3mm x 3mm) Plastic DFN | -40°C to 85°C
LTC6102HVHDD LTC6102HVHDD#TR LCVC 8-Lead (3mm x 3mm) Plastic DFN  |-40°C to 125°C
LTC6102CMS8 LTC6102CMS8#TR LTCKJ 8-Lead Plastic MSOP 0°C to 70°C
LTC6102IMS8 LTC6102IMS8#TR LTCKJ 8-Lead Plastic MSOP -40°C to 85°C
LTC6102HMS8 LTC6102HMS8#TR LTCKJ 8-Lead Plastic MSOP -40°C t0 125°C
LTC6102CMS8-1 LTC6102CMS8-1#TR LTDXZ 8-Lead Plastic MSOP 0°C to 70°C
LTC6102IMS8-1 LTC6102IMS8-1#TR LTDXZ 8-Lead Plastic MSOP -40°C to 85°C
LTC6102HMS8-1 LTC6102HMS8-1#TR LTDXZ 8-Lead Plastic MSOP -40°C to 125°C
LTC6102HVCMS8 LTC6102HVCMS8#TR LTCVB 8-Lead Plastic MSOP 0°C to 70°C
LTC6102HVIMS8 LTC6102HVIMS8#TR LTCVB 8-Lead Plastic MSOP -40°C to 85°C
LTC6102HVHMS8 LTC6102HVHMS8#TR LTCVB 8-Lead Plastic MSOP -40°C to 125°C
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LTC6102
LTC6102-1/LTC6102HV

EXRIFIE

(LTC6102,LTC6102-1)

oI EMERETHBE D IRMEE BT %, ZNLUNITA = 25 CTDIE, FEEHEWVERD Ry = 10Q. Rout = 10kQ.
Vsenset = VT (GEAIICDWTIREIESER) W =120,V = 0V, Vey = 2.2V,

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
vt Supply Voltage Range 4 60 V
Vos Input Offset Voltage Vsense = 100pV
(Note 3) 6V < V* <60V 3 10 pv
V=4V 5 25 pv
Input Offset Voltage Vsense = 100pV
(Note 4) BV <Vt <60V 3 35 pv
V=4V 5 50 pv
AVog/AT Input Offset Voltage Drift Vsense = 100pV
(Note 3) LTC6102C, LTC6102I, LTC6102C-1, LTC6102I-1 ® 25 50 nV/°C
LTC6102H, LTC6102H-1 () 25 75 nVv/°C
I Input Bias Current (Note 5) Rin = 40Kk, Vsense = 2mV 60 pA
LTC6102C, LTC61021, LTC6102C-1, LTC61021-1 [ 3 nA
LTC6102H, LTC6102H-1 ® 20 nA
PSRR Power Supply Rejection Ratio Vsense = 100pV, V* = 6V to 60V 130 150 aB
() 125 aB
Vsense = 100pV, V* = 4V to 60V 120 140 dB
[ 115 dB
Vsense(max) | Input Sense Voltage Full Scale | Error <1%, Ryy = 10k, Royr = 10k
(V*=Vih 6V <Vt <60V [ 2 V
V=4V [ 0.8 V
Vour Maximum Qutput Voltage Vsense = 2mV, Royt = 100k
(LTC6102) 12V <V <60V ) 8 V
V=6V ) 3 V
V=4V [ 1 Vv
Maximum Output Voltage Vsense = 2mV, Royt = 100k
(LTC6102-1) V=60V ) 14 V
V=12V e 117 V
V=4V ) 3.8 \Y
lout Maximum Output Current 6V < V* <60V, Ry = 1k, Rout = 1k, Vsense = 1.1V [ 1 mA
V=4V Ry =109, Rout = 1k, Vsense = 11mV ® 0.5 mA
tr Input Step Response (0 2.5V on | AVggyse = 100mV Transient, 6V < V+ < 60V, Ry = 1002, 1 Us
a 5V Output Step) Rout = 4.99K, Igyt = 100pA
V=4V 15 Hs
BW Signal Bandwidth lout = 200pA, Riy = 1002, RoyT = 4.99k 140 kHz
|0UT =1mA, RIN =100Q, ROUT =4.99k 200 kHz
en Input Noise Voltage 0.1Hz to 10Hz 2 uVp.p
Is Supply Current V=4V lgyt = 0, Rjy = 10k, Royt = 100k 275 400 pA
® 475 pA
V+ =6V, lgyr = 0, Ry = 10k, Royt = 100k 290 425 pA
[ 500 HA
V=12V Igyt = 0, Ryy = 10k, Ryt = 100k 300 450 pA
[ 525 pA
V+ =60V, Igyt = 0, Ry = 10k, Royt = 100k ® 420 575 pA
LTC6102C, LTC6102I, LTC6102C-1, LTC6102I-1 [ 650 pA
LTC6102H, LTC6102H-1 o 675 pA
Inis Supply Current in Disable Mode | Vgy = 0.8V, V* =12V [ 1 pA
(LTC6102-1 Only) Ven = 0.8V, V* = 60V ® 18 pA
VEnL Enable Input Voltage Low (] 0.8 v
(LTC6102-1 Only)
6102fd
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LTC6102
LTC6102-1/LTC6102HV

ESMEFMYE  wcs02.LTc6102-1)
otatﬁ:M’F,me FDHRBEEERT . ZNLUINITA = 25°CTDIE ELTH R VEED Ry = 10Q. Royr = 10kQ,
Vsenset = VT (BEICDWTIRE1ESER) VY =120,V = 0V, Vey = 2.2V

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
VENH Enable Input Voltage High [ 2.2 \
(LTC6102-1 Only)
IBEN Enable Input Pin Current Vey = 0V o 9V (] 8 pA
(LTC6102-1 Only)
ton Turn-0On Time (LTC6102-1 Only) | Vey = 2.2V, Vgense = 1mV, Output Settles to Within 1% of 500 s
Final Value
tore Turn-0ff Time (LTC6102-1 Only) | Vgy = 0.8V, Vgense = 1mV, Supply Current Drops to Less 100 Hs
Than 10% of Nominal Value
fs Sampling Frequency 10 kHz
ESMEFYE  wrcsiozHy)
Olztﬁib‘l’ﬁ BESEDORBEZRET 2. ZNUNEITr = 25°CTDIEETTH AR VRD Ry = 10Q., Royr = 10kQ,
Vsense ™ = VT GEHRICOWTIZENZSER) v =120,V = 0V,
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
V* Supply Voltage Range 5 100 \
Vos Input Offset Voltage Vsense = 100pV
(Note 3) 6YV < V<100V 3 10 uv
Vt=5V 5 25 uv
Input Offset Voltage Vsense = 100pV
(Note 4) 6YV <Vt <100V 3 35 uv
V+ =5V 5 50 1%
AVog/AT Input Offset Voltage Drift (Note 3) |Vsgnse = 100pV
LT06102HVC LTC6102HVI ° 25 50 nV/°C
LTC6102HVH ) 25 75 nV/°C
Ig Input Bias Current (Note 5) Rin = 40k, Vgense = 2mV 60 pA
LTC6102HVC, LTC6102HVI ) 3 nA
LTC6102HVH [ 20 nA
PSRR Power Supply Rejection Ratio Vsense = 100pV, V* = 6V to 100V 130 150 dB
° 125 aB
Vsense = 100pV, V* = 5V to 100V 120 dB
) 115 140 aB
Vsensequax) | Input Sense Voltage Full Scale Error <1%, Ryy = 10k, Royt = 10k
(V*=Vyn) 6Y <Vt <100V ) 2 v
V=5V [ ) 1 v
Vour Maximum Output Voltage Vsense = 2mV, Ryt = 100k
12V <Vt <100V ) 8 v
V=5V [ 3 V
lout Maximum Qutput Current 6V < V* <100V, Ry = 1k, Royt = 1k, Vsengg = 1.1V [ 1 mA
V=5V Ry =102, Rout = 1k, Vsense = 11mV [ 0.5 mA
tr Input Step Response (to 2.5V on a | AVsgyge = 100mV Transient, 6V < V* < 100V, 1 ys
5V Output Step) Rin = 100, Royt = 4.99K, Iyt = 100pA
=5V 1.5 Hs
BW Signal Bandwidth louT = 200pA, Rjy = 1002, Royt = 4.99k 140 kHz
lout = TmA, Ry = 1009, Royt = 4.99k 200 kHz
en Input Noise Voltage 0.1Hz to 10Hz 2 uVp.p

6102fd

5



LTC6102
LTC6102-1/LTC6102HV

ESHASYE  wcsto2Hy)

oI ENFREEF DHBIEZTIKT Do ENLISSTa = 25°CTODIEETTHEVRD  Rin = 10Q. Rout = 10kQ.

Vsense T =V (BEHAICOWTIREI1ZSE) VT =120,V = 0V,

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
Is Supply Current V+=5Y lgyr = 0, Ry = 10k, Royt = 100k 275 400 pA
) 475 HA

V+ =6V lgyr = 0, Ry = 10k, Royt = 100k 280 425 pA

) 500 HA

V=12V lgyr = 0, Ry = 10k, Royt = 100k 290 450 HA

) 525 HA

V+ =100V lgyT = 0, Rjy = 10k, Rgyt = 100k 420 575 HA

LTC6102HVC, LTC6102HVI [ 650 pA

LTC6102HVH ® 675 pA

fs Sampling Frequency 10 kHz

Note 1: {83 RAEARICEHSNIEEBZ B AL RIET/INA RITKFENIESEE 5250
BEEND D REJICOIc o TIEI RAEREHICBRT & TN XDEBIEEFDICER
E% 52 ZAEEMEND B M RAEIRICIMZ T LTC6102ADBEHBEICLD T REN
150°CERBZIRNESICT Z76. LTC6102D N EBFRISHIRT 20BN H D, FMllIcDNT
F P77V —ya VBRI OTEIERICLZENEROHIR £S5 R,

Note 2: LTC6102C/LTC6102C-1/LTC6102HVC(E, 0°C~70'CDIRE #HE TIEREMLIRICER I %
CEMREEEINTWND, ZN5IF-40'C~85 COILRBREEH FE THRMLKRICEET5L5
[CRETENFED TSN TR D EREARICER T 2E FREINSD . INSDRET
FTFARENBWL QAT > T VT EHE 2D NIELTC61021/LTC61021-1/LTC6102HVIIE
—40°C~85COREHE THBERICEAR I DI ENMRIESNTNSLTC6102H/
LTC6102H-1/LTC6102HVH(Z—40°C~125"C DR E £ THEREAIRICEA T 2 T EMMRIES N
W3,

Note 3: ZNSD/NTA—FFEREHTE > TRIESNTHE D BT AMIB T Ab iz #
ERHRICED. BB TRANFICIEINSDBEELNILOBIEIGHBRE N TS,

Note 4: VS Y NEILTTRANEIND VIV NIBREETRAY DEENICL>TEE 2o
Note 5: [gDIREEIFEBNTRY DEBED D EEEICEL > THIBRE N5, REEDIZERMEREICES

I HEMIE MRERNMERRIEI ZSRUTKEE VN SO ICHEBRERICDOWTIE it i
(FEE RIBIEICHVWEDEL W,




LTC6102
LTC6102-1/LTC6102HV
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LTC6102
LTC6102-1/LTC6102HV

RN M RER 1T

T BN
oA Ta=70°C A=85°
500 TA = 8? G A | —1 500 TA =70°C \L/f—
_ o ,—//’ ,//; ‘ L= /§=
co ‘25)/’\,«4;‘/2 E I 4\.224’//
: T B | T
< 300 H e N € 300 e N e Y g
< — /’r’ Ta=25°C o L —T | —T A=25
E //// E /// TA‘— 0°C
= 200 H 'CTA=—40°C***TA=0°C & 200 T =-40°C
w w
100 100
Vin=0 Vin=0
0 Rin=2M 0 Riny=2M
0 4 8 121620 24 28 32 36 40 44 48 52 56 60 0 8 16 24 32 40 48 56 64 72 80 88 96
SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V)
6102 G11 6102 G12
AT Y7IHE 10mvh 520mV A7y 7hE 100mV
1 1
VF=10mY et Voppse™ V' VsensE
V* - 20mV V*-100mV -
I~ CLoap = 10pF
1V 5V —_
/ Tp=25°C { |~ Ta=25°C
{ VF =12V / \ Viotov
Ry = 100Q / Ry = 100Q
Rour = 4.99 / _ Rour = 4.99
Vsense" = V* / CLoap = 10000F Vsense" = V*
\ .
0.5V p—— VO\UT OV e VOl‘JT =
TIME (10us/DIV) TIME (10us/DIV)
6102 G14 6102 G15
ATYIIREIALTHhIYVY PSRREFEEN
160 AN
T
] Vspuse = 100m 1o TN L L
5.5V A 120 R LI LU L
5V — Tp=25°C N
Vour VF =12V _
\ Rin = 100Q $ 100 (T A
Rout = 4.99 o \
\ Vsense® = V* % 80 L L]
N i . h
\\ louy = 100uA 60 | V¥ =12V
| _ 0‘\‘\__ Ry = 100Q \\
S i S Rour = 4.99k L LT
0.5V e 40 Ay =499 N
o T lour = 500uA
20 AL
TIME (500ns/DIV) 01 1 10 100 1k 10k 100k 1M
broees FREQUENCY (Hz)

6102 G19

V-

NOISE (uV)

ATV TIHE 0mVybhS510mV

1
V* == VSENSE
10mv
0.5V Tp=25°C
/ V= 12y
Ry = 100Q
I Rour = 4.99k
[ \ Vsense" = V*
OV — Vour ]
|
TIME (10us/DIV)
6102 G13
ATYTIEILEDTIYY
]
1T
K Vsense = 100mV
5.5V A ]
5V
VP s
/ Tp = 25°C
Vt=12v
/ Riy = 100Q
lout = 0 —— Rout = 4.99%
/\ Vsense" = V*
/
lout = 100uA
Vour /
0.5V
ov /|
TIME (500ns/DIV)
6102 G17
ANzEEICUE
0.1Hz~10Hz/1 X
5
Ta=25°C
4 1Vt=12v
3 Rin =10Q
Rour = 1k
2 | Vsense =2mV
1
0
-1 A f
-2
-3
4
-5
01t 2 3 4 5 6 7 8 9 10
TIME (s)
6102 G20
6102fd




LTC6102
LTC6102-1/LTC6102HV

RER It RESF T

LTC6102-1: 7« AT—TILESD

AKX AR NIVEE LTce102-1: HBEEREBREE HEERCERERE
200 —T T 600 18
GAIN =10 Vey =2V 16 Vey = 0.8V
g 500 Vsense =-0.1V =
= \ Ta=85C\ | 41T 14
c) Z 400 [{Tp = 125°C \ﬁ —11 =
= LU = T = Ta=25C 1 f
2 ™ S| T L~ "] & 1
& 100 = s £
o N 2 '// | Ta=25°C =2
3 > 200 = > 6
= T Tp=-40°C z Tp =—-40°C| 4| Ta=85°C
& > 100 S 4
<< ""ML, w w
5 2 S
S 0 Tp=125°C
N 0
0 2l -100 -2
100 1k 10k 100k 1M 0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70
FREQUENCY (Hz) _— VOLTAGE SUPPLY (V) SUPPLY VOLTAGE (V)
6102 G22 6102 G23
LTC6102-1: HEERE LTc6102-1: fr—7IL-EVERE
1R—=7IERE 1R—=7IERE
450 6 -
Tp=25°
400 V* = 60V A=
5 [VF=12v ,/
350 = /
= 300 2 4 A
= V= 1oy = /
= 250 £ 4
& S
£ 200 3 ) P
° =
> 150 o v
T 0 = TURN OFF (12V) 5 //
s ) o
3 < e
50 o /
0 - Ta=25°C 0
Vsense = 0V
-50 -
1 2 3 4 5 6 7 8 9 10 01 2 3 45 6 7 8 9 10
ENABLE VOLTAGE (V) ENABLE VOLTAGE (V)
6102 G24 6102 G25
LTC6102-1: % —> 7V BFE LTC6102-1: 7 —> A7
8 4.0
Ta=25°C Ta=25°C
7 VE=12v 35 fVi=12v
Vsense = 1mV Vsense = 1mV
6 3.0
5 25
= = EN
5 ¢ 5 20 F=3 ===y
E 3 E 15
= L LEN e out
2 r 1.0
ouT Mo
L S — \ J~ 05
0 0
- -05
-200 0 200 400 600 800 -20-15-10 -5 0 5 10 15 20 25 30
TIME (ps) TIME (ps)
6102 G26 6102 G27
6102fd

9



LTC6102
LTC6102-1/LTC6102HV

e HEE

—INS(E1) i 7> 7 DG AT, —INFIZEEGE T 5 & N D
ATV IF-INSEHINERIUEBEMMICK A7 LET,

—INF(E'>2) sl AT, 2OE VIZRIND S D AN B #15
ZBDT RINDIEL C—INSICHHE T 2 0D H D F 3,V H
5 —INFIZEEGE L 724841 (Rin) 12 & ) & HilouTt = VSENSE/
RINDSERE SN E T, Vspnseld M T RsENsED Wi i o 8
<7,

V- (E'>3.LTC6102/LTC6102HVADH) : 1 I

EN(E>/3.LTC6102-1DH) : A +— 7L - v (AR A FLHEL
T2) AF=7N-EVEHITTEE LTC6102-11F 77 T4
T DETAF—TN - Er2L"ICT3hEE 70—
RFEICT 2L LTC6102-11F T4 AZ—7 N ENET,

oUT(EA) : A —7 - FLA v oERE ., 0UTIZ v A
JEIZ LRI L 72 E i 2 AT Y — AL £9, louTiE—INF
IttuALE T EFICER T,

V- (Ev5) - aE R,

Vreg (E26) - iDL =B, 0. 1pF L Lo a5
VY EVReGD OV ISR L £, VRpgld SR % R 5 4
TITBINTUFREF SN TaFERA,

VH(EVT) EEN, ERERIICOE Y 2l->TRNET,
+IN(EVS) : 7 7 DI AT, 2 AEILDS AT LE
IR 2B H Y 7, FINEVITIF, KRERASE
FE3EJE ot v ZIBLD M - 7T Wi~ DLz B & LT5k
DEFESDNEINTHET, 2O VI, —INSE’/’S:ZOV
THEAEFE IR, $7213-INSE Y260V FE2EEIC
jtl@i“cmxz,:&bf“@%i‘@“(%@ﬁ%kﬁ%@’}ﬁﬁ)o
BH/INYR(EV9.DFNDH) -V, #H 3y FIZPCBIZ:H
R A3

10



LTC6102

LTC6102-1/LTC6102HV

0vy

VBATlTERY 0.1F
o - |
; n e
V. R L L
SENSE < RSENSE vt Vaes

ILoAD l I

oXx»or

*LTC6102-1 ONLY

VENABLE

E1. 70y IR RERER

lout R
ouT
w Vourt = Vsense .FTN

Rout

6102fd

11



LTC6102
LTC6102-1/LTC6102HV

77V r—2aER
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RARENEX
T
100
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1 TEBLWRNISED I TSI

s
t

\4

Rin
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+
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*4)Cy ROTIVE VRl &
A VISHAY?DV(CS1625> Y —X 6102 F02

2. KELGAFERERERHEIEROBEE
59 3TILEY ANiER

S5 13 AFEHT (Rin) D3
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M I Lo THIBRESNEF T, ERIN T B9 F Iy oLy
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DREIBEDOKEEZ R KICT 57280, LTC6102137 LE Y AN
A STHRETSNTOE T, KRG F (—INS) (Z)7 5 SR
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ISR L 9725, 2
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20 %9,
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Vo = V0T Pour = (VI =Vour)  lout

i ERHE B ERIC K 2 E R LHD F T,
Pa=lge VT
A IEIIFHITERAE R EEr LR E B RO TT,

ProtaL = Pout+Pa
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