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R_SENS = 0.000238 Ohm

Nominal Current Range = up to 810 A (+/- 200mV)
Short Circuit Current = 2100 A (+/- 500mV)
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Calculations

FET P/N: TDM3742

RDS(ON) = 2.9 mOhm
Qg = 74 nC
Rg = 1.3 Ohm
Vgs_th = 3V
Ciss = 3.6nF
Vgp = 4.5V
Cgd = 91pF = 0.091nF
VDS = 59V (16S config)

STEP 1 - Select FET

T_on_off = 60ns

STEP 2 - Define Turn-On/Off Time STEP 4 - Select Driving Specs

Bank (30 FETs) specs:
- Vgs = 12V
- Qg_total = 74nC * 30 = 2220 nC
- Ipk_avg = 2220nC/60nS = 37A
- Rg_int_total = 1.3 Ohm / 30 = 0.04 Ohm
- Rg_total = 0.6 Ohm +  0.04 Ohm = 0.64 Ohm
- Ciss_total = 3.6nF * 30 = 108nF
- Cgd_total = 0.091nF * 30 = 2.8nF

Rg_ext = 18 Ohm

Rg_ext_total = 0.6 Ohm

STEP 3 - Select External Gate Resistance

D5 blocks current into the driver when PACK- is 
high (up to 60V in normal conditions or up to 
110V when charger is connected in reverse)

Charge Driver Sub-Circuit

C-GATE

0R
R37

0R
R38

16V

D7
1SMA5930B

1

3
2 4

Q54
PBSS5350Z,135

10R
R88

NF
R89

91K
R87

D6

SS510

D5

SS510
0R

R94

4

5

1, 2, 3

Q55

SI7469DP-T1-GE3

GND

C-GATE

PACK_NEG

TO BE TESTED!!!

I_off = 16V/10R = 1.6A
T_off = 2220nC/1.6A = 1.4us

Discharge FET is OFF = GND
Charge FET is OFF = VBAT 

PACK_NEG = VBAT (58V max)

Discharge FET is ON = V_FET_ON (12V)
Charge FET is ON = V_FET_ON (12V)

PACK_NEG = GND (0V)

When opening Discharge FETs it's important to 
open Charge FETs as soon as possible as in OFF 
state the current will go through the body diode 

and heat up FETs.

Discharge FET is ON = V_FET_ON (12V)
Charge FET is OFF = VPACK- (-7V)

PACK_NEG = VBAT - VCHARGE 
(51V - 58V = -7V)

No Charger

Charger Connected

Discharge FET is ON = V_FET_ON (12V)
Charge FET is ON = V_FET_ON (12V)

PACK_NEG = GND (0V)

Reversed Charger
Discharge FET is OFF = GND
Charge FET is OFF = VPACK-

PACK_NEG = VBAT + VCHARGE
(51V + 58V = 109V)

FET states (16S)

When CHGDRV is OFF (0V) and the charger device is 
connected the charge FET gate should follow the 
PACK_NEG (PACK-) voltage that goes negative 

(approx. -7V max). In this case, the Q55 P-MOS is 
blocking negative voltage from the driver output.

D7 limits the gate-source voltage at 16V

R103 (R104) turns off the FETs when 
CHGDRV goes LOW since D5 prevents the 
driver from pulling current from the gate.  
Driver is used for turning ON FETs only.

Q54 circuit for gaining turn off process of the 
charge FETs apart in addition to R103 resistor. 

When charge path FETs should be OFF, the 
energy (charge) stored at the FET gates is 

discharged through Q54 + R88. The base resistor 
R87 is controlling the discharge speed. 

The additional diode D6 keeps the base of Q54 
above the emitter when the driver is on.

IMPORTANT!!!

During debugging the values for R103, R104 and 
R87 should be re-calculated as they pull additional 
current from drivers ICs when FETs are ON, so in 
order to get long-battery life we need to measure 

current consumption and test performance.

R103 (12V/91K) = 100uA
R104 (12V/91K) = 100uA
R87 (12V/91K) = 100uA

Test the leakage current of the TVS diodes. 
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Miscellaneous
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J16

TSW-110-19-G-D

0RR67

GND

Normal VBAT = 12.8V
Charger Voltage = 14.6V

4S Config

INPUT

Normal VBAT = 25.6V
Charger Voltage = 29.2V

8S Config

Normal VBAT = 51.2V
Charger Voltage = 58.4V

16S Config
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