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EG2104S Datasheet V1.0

1. Features

B High-end suspension bootstrap power supply
design, withstand voltage up to 600V

Adapts to 5V, 3.3 V input voltages
Maximum frequency support 500KHZ

VCC and VB side supplies with undervoltage
protection

Low-side VCC voltage range 10V-20V
Output current capability IO+/- 1.0 A/1.5 A
Built-in dead zone control circuit

SD input channel is active low, turning off the
HO and LO outputs.

Fewer peripheral devices
Package form: SOP-8

2. Description

EG2104S is a cost-effective MOS transistor with SD function, IGBT transistor Gate Drive dedicated
chip, integrated logic signal input processing circuit,dead zone control circuit, level displacement
circuit,pulse filter circuit and output drive circuit, dedicated to brushless motor controller, power supply
DC-DC drive circuit.

The high-end operating voltage of the EG2104S can reach 600V,and the low-end Vcc has a wide
supply voltage range of 10V~20V.The chip input channel in built-in a 200k pull-down resistor, SD built-in
a 200k pull-down resistor,when the input is floating so that the upper and lower power MOS transistor is

turned off,the output current capability I0+/- 1.0/1.5 A, using SOP8 package.

B Application areas

B Mobile power supply high voltage
fast charge switching power supply

B Wireless charging drive variable
frequency pump controller

B DC-DC power supply
Brushless motor driver

® High voltage Class-D power
amplifier
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EG2104S Datasheet v1.0

1. OcobeHHOCTIN

B High-end suspension bootstrap power supply desi

n, witr?stand voltsg%la up to 600V a.p Rdapts topg\y 3.3

mgut voltages B M, f

Hz ® VVCC and VB side supplies with Undervoltage pr
otection B Low-side VCC voltage raane 10v-20v m
Output current capability 1o +/- 1.0 a/I.,5 a ® B¢Tpoe
HHas Cxema YnpaB/eHNA MEPTBOW 30HOMN
BXOAHOW KaHan aKTUBEH, OTKOYEHME BbIX0OA0
BHOMNLO. 1 MeHbLue.I'IepmgepVII/leIX yCTpou
cTe M popMma nakeTa . Sop-

aximum frequency support 500K

2. OnncaHwne

EG2104S siBnsieTca 3KoHOMUYecky 3QPekTUBHbBIM TpaH3ucTopom MOS ¢ pyHKUmen SD, Bblgene
HHbIM YMNOM TPaH3ucTopa |GBT, cxemon 0b6paboTky BBOAA BBOAA IOMMYECKOro CMrHana, Lerbko 'y
npaBAeHVs MepTBOV 30HOW, CXeMOU CMeLLeHWNs YPOBHS, Lienbio MMNYAbCHOMO GUAbTPA U BbIXOAH
bIM NPMBOAOM, MOCBSILLLEHHOMN KOHTPO/Iepy 6e3 Knnorpamma, uenbkd npneoga DC-DC nuTaHums.

BbicokQe pabouyee HanpsikeHne EG2104S MoXeT gocmraTb 600V, a HM3KOYaCTOTHbIN VCC nme
eT LWMNPOKNIA AVana3oH Harnps>XXeHnn nutaHmna 10 B ~'20V. BxogHoW KaHan yurna B BCTPOEHHOM pe3
VlcST(S>|£>8e 200K, BCTpOEeHHbIV BCTPOEHHbIN pesucTtop 200K, koraa BxogHow v. 1,0/1,5 a, ncnosib3ys riake
T .

B O6nactn npuMeHeHus

B Mo6UNbHBLIA NCTOYHUK MNTAHUS
BbICOKMIA HaNpsiXXeHne NUTaHNS bbIC
TPOro nepekatoyeHns 3apssa
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3. Pin

3.1 Pin definition

) EG2104S

O

1 2 3 4
Vee IN SD  GND

Figure 4-1. EG2104S pin definition

3.2 Pin description

Pin serial Ne Pin name /0 Description

Chip power input, voltage range 9V-20V,an external high-frequency 0.1 uF bypass
1 Vee Power | capacitor can reduce the high-frequency noise at the input of the chip

Logic input control signal to control the output MOS transistor is
turned on and off

"0" corresponds to LO High,HO low.

"1" corresponds to HO high,LO low.

Logic input control signal is active low, forcing the LO,HO output low.
3 3D | "1 " allows LO and HO to be controlled with the IN input.
"0" forces the LO and HO outputs low.

4 GND GND | The ground end of the chip.

5 LO (@) The output controls the conduction and shutdown of the low-side MOS transistor
6 VS (@) High-end suspended Ground end

7 HO (@) The output controls the on and off of the high-side MOS transistor

8 VB Power | High-end suspended power supply
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3.1 OnpegeneHne WtndTa

4 H H H

3.2 OnncaHme PIN

)

THU O

PucyHok 4-1. EG2104S OnpegeneHue wtndTa

Pin serial Ne Pin name 110 Description
Chip power input, voltage range 9V-20V,an external high-frequency 0.1 uF bypass
1 Vee Power | capacitor can reduce the high-frequency noise at the input of the chip
Logic input control signal to control the output MOS transistor is
2 IN | turned on and off
"0" corresponds to LO High,HO low.
"1" corresponds to HO high,LO low.
Logic input control signal is active low, forcing the LO,HO output low.
3 3D | "1 " allows LO and HO to be controlled with the IN input.
"0" forces the LO and HO outputs low.
4 GND GND | The ground end of the chip.
5 LO (@) The output controls the conduction and shutdown of the low-side MOS transistor
6 VS (@) High-end suspended Ground end
7 HO (@) The output controls the on and off of the high-side MOS transistor
8 VB Power | High-end suspended power supply
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4. Block diagram

o ,—@ VB
Logicinput VCC and VB with s
undervoltage s Bl
IN @ protection a & o
@ o
=1 = ES
200K 3 g o
; g (@ Ho
E
Logic control circuit,
dead time circuit @ VS
’73 Vee
}_>
Logic input M
on o
SD(3) 3 10
|
[
—

(4) GND
Figure 5-1. EG2104S internal circuit diagram
5. Typical application circuit
+12V +600V
T D3 FR107 T
g
Ul |
Vee o U VB D1 1IN4148 I [ C2
CL ' ; _i:m QCS—‘ j 10uF
T 1IN HO
0. IHFJ_D: 9 7 j:'— ql
No— 1 | EG2104S |
Spo——— 1] 3 6 []
GND L0 t+——o ouT
4 5
D2 1N4148 I
= F4— &
R2 C})]

Figure 6-1. EG2104S typical application circuit diagram
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4. bnok -cxema

®) VB

gL
Logic input

VCC and VB with
undervoltage
protection

IN(2)

D 1o

Logic control circuit,
dead time circuit

(©® Vs
:D Vee

I

LJ'_L t K
SD(3) 10
(1) GND
PucyHok 5-1. EG2104S BHyTpeHHsAA cxema
5. TunnyHasa cxema npMMeHeHnA

+12V +600V
T D3 FRI07 T

»
Ll

| \_ i

vee | © VB D1 1N4148 _1c2
—{T] s i an D

1 - 10uF

| EG21045

E
2
H |%[5

GND LO $—0 OUT

D2 1N4148

PucyHok 6-1. EG2104S Tunu4yHas cxeMa NpuKNagHom cxembl
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6. Electrical characteristics
6.1 Limit parameters
Without further explanation, at TA=25C conditions
Symbols Parameter name Test conditions Min. Max. Units
High side floating
absolute voltage VB - -0.3 600 V
High side floating
supply offset voltage VS - VB-20 VB+0.3 \%
High side floatin
suplgly olffset volltagge HO ) VS-0.3 | VB+0.3 \
Low side output voltage LO - -0.3 VCC+0.3 V
Low side and logic
fixed supply voltage vVCC - 0.3 20 \
Logic input voltage
(HIN & LIN) IN - -0.3 VCC+0.3 \Y
Low channel logic _
signal input level SD - -0.3 6 \Y
TA Ambient temperature - -45 125 ‘C
Tstr Storage temperature - -55 150 C
TL Soldering temperature T=10S - 300 C

Note: exceeding the listed limit parameters may cause permanent damage to the chip, operating in extreme
conditions for a long time will affect the reliability of the chip.
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6. DnekTpuyeckme xapakTepucTnkm
6.1 OrpaHNYeHHbIe NapameTpbl
Be3 panbHenwwero o6bsAcHeHUs, B TA = 25 °C YcnoBus
Symbols Parameter name Test conditions Min. Max. Units
High side floating
absolute voltage VB - -0.3 600 V
High side floati
suplgly sc;lﬁ:etc\)/?)ll’tr;gg;e VS - VB-20 VB+0.3 \
High side floati
suplgly zlff:etc\)/?nlltr;%e HO ) VS-0.3 | VB+0.3 v
Low side output voltage LO - -0.3 VCC+0.3 V
Low side and logic
fixe\gl/ slupply voltaée vVCC - -0.3 20 \
Logic input voltage
(HIN & LIN) IN - -0.3 VCC+0.3 \Y
Low channel logic .
signal input level SD - -0.3 6 \Y
TA Ambient temperature - -45 125 T
Tstr Storage temperature - -55 150 T
TL Soldering temperature T=10S - 300 C

NPVUMEYAHWE. lMpeBbllLeHne nepevyncieHHbIX napamMeTpoB npejena MoXeT NPMBECTN K MOCTOAHHO
MY MOBPEXAEHUIO YMna, paboTast B 3KCTPEMasIbHbIX YC/IOBUSAX B TEYEHME J/INTEIbHOIrO BPEMEHN, NMOB
NINAeT Ha HaeXHOCTb YuMna.
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6.2 Typical parameters

Without further explanation, at TA=25°C, Vcc=15v, load capacitance CL=1NF conditions

Parameter name Symbols Test conditions Min. | Typical | Max. Units
Power supply Vce - 10 15 20 \Y
Quiescent current Icc Input dangling, Vcc=15V - 100 200 uA
Input logic signal i , .
high potential Vin(H) All input control signals 25 - - V
Input logic signal . ) .
low potential Vin(L) All input control signals -0.3 0 1.0 V
Current at the high level ] .
of the input logic signal lin(H) Vin=5V - - 30 uA
Input logic signal ) .
low current lin(L) Vin=0V -10 - - UuA

VCC supply undervoltage shutdown feature

VCC turn-on voltage | Vcc(on) - 7.6 8.6 9.6 \Y,

VCC shutdown voltage| Vcc (off) - 71 8.1 9.1 \Y,

VB supply undervoltage shutdown feature

VB turn-on voltage VB(on) - 6.8 7.8 8.8 Vv

VB shutdown voltage | VB (off) - 6.6 7.6 8.6 \Y,

Low-side output LO switching time characteristics

On delay Ton See Figure 7-1 - 800 940 ns
Off delay Toff See Figure 7-1 - 160 240 ns
Rise Time Tr See Figure 7-1 - 150 250 ns
Descent time Tf See Figure 7-1 - 75 175 ns

High-side output HO switching time characteristics

On delay Ton See Figure 7-2 - 800 940 ns
Off delay Toff See Figure 7-2 - 160 240 ns
Rise Time Tr See Figure 7-2 - 150 250 ns
Descent time Tf See Figure 7-2 - 75 175 ns

Dead time characteristics

. See Figure 7-3,
Dead time DT No load Capacitance CL=0 500 640 800 ns

10 output maximum drive capability

Vo=0V,VIN=VIH
1O output pull current 10+ PW<10uS - 1.0 - A

2017 ©Yijing Microelectronics Co., Ltd
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bes ganbHeriwero o6bsicHeHMs, B TA = 25 °C, VCC = 15V, eMKOCTb Harpy3ku cl = 1nf Ycnosus

Parameter name Symbols Test conditions Min. | Typical | Max. Units
Power supply Vce - 10 15 20 \Y
Quiescent current Icc Input dangling, Vcc=15V - 100 200 uA
Input logic signal i ) .
high potential Vin(H) All input control signals 25 - - V
Input logic signal . ) .
low potential Vin(L) All input control signals -0.3 0 1.0 V
Current at the high level
of the input logic signal lin(H) Vin=5V - - 30 uA
Input logic signal ) .
low current lin(L) Vin=0V -10 - - uA
VCC supply undervoltage shutdown feature
VCC turn-on voltage | Vcc(on) - 7.6 8.6 9.6 \Y,
VCC shutdown voltage| Vcc (off) - 71 8.1 9.1 \Y,
VB supply undervoltage shutdown feature
VB turn-on voltage VB(on) - 6.8 7.8 8.8 Vv
VB shutdown voltage | VB (off) - 6.6 7.6 8.6 \Y,
Low-side output LO switching time characteristics
On delay Ton See Figure 7-1 - 800 940 ns
Off delay Toff See Figure 7-1 - 160 240 ns
Rise Time Tr See Figure 7-1 - 150 250 ns
Descent time Tf See Figure 7-1 - 75 175 ns
High-side output HO switching time characteristics
On delay Ton See Figure 7-2 - 800 940 ns
Off delay Toff See Figure 7-2 - 160 240 ns
Rise Time Tr See Figure 7-2 - 150 250 ns
Descent time Tf See Figure 7-2 - 75 175 ns
Dead time characteristics
See Figure 7-3,
Dead time DT No load capacitance CL=0| 900 640 800 ns
10 output maximum drive capability
1O output pull current 10+ Vo;(\)/://;\f(l)\l:SVIH - 1.0 - A
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1O output sink
current

|O-

Vo=12V,VIN=VIL
PW<10uS

1.5

- A

6.3 Switching time characteristics and dead time waveform diagram

LO
10%

Figure 7-1. Low-side output LO switching time

90%

10%

waveform diagram

50%

HO

—» DT |-

L0 90%

50%

90%

DT

10%

Figure 7-3. Dead time waveform diagram

I 10%

10% 7]

Figure 7-2. High-side output HO switching time

waveform diagram
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Unn gparviBepa MOS ¢
dyHKLUMen

1O output sink Vo=12V,VIN=VIL
current 0 PW<10uS 1.5 A

6.3 XapaKTepI/ICTVIKI/I BpeEMEHU NepeknryvYeHnAa n AnarpamMmma CMrHasia MepTBoro B

90%

90%

90%

90%

1.0 HO
N B 107/} 10% I 10% 10% ~——
PucyHok 7-1. lnarpamma ¢bopmbl nepeksioy PucyHoK 7-2. BbIx0A4Hasa BbIXOAHAsA Avarpam
€HVIA C HU3KKM YPOBHEM Ma Thercing Thercing Diagram
50% 50%
IN

90%

Ho 10%

—»| DT |- DT
LO 90%

10%

PuncyHok 7-3. Ainarpamma ¢opmbl BOSIHbI MEPTBOrO BpeMeH!
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7. Application design

7.1 VCC terminal supply voltage

For different MOS transistor, select a different drive voltage, chip supply voltage range of 10V-20V.

7.2 Input logic signal requirements and output driver characteristics

The main functions of the EG2104S are logic signal input processing,dead time control, level
translation function, floating bootstrap power structure and upper and Lower Bridge totem pole output.Logic
signal input high threshold of 2.5 V or more, low threshold of 1.0 V or less, the requirements of the output
current of the logic signal is small,you can make the MCU output logic signal is directly connected to the
EG2104S input channel.

Up to 1.0 A and the maximum output current up to 0.6 A, the high-end arm channel can withstand
600V voltage, the input logic signal and the output control signal conduction delay between small, low-end
output opening conduction delay of 800ns,turn-off conduction delay of 160ns, high-end output opening
conduction delay of 800ns, turn-off conduction delay of 160ns.The rise time of the low-side output is 150ns,
the fall time of the shutdown is 75ns, the rise time of the high-side output is 150ns, the fall time of the
shutdown is 75ns.

Input signal and output signal logic function diagram shown in Figure 8-2 :

HO

. ]
I

Figure 8-2. Input signal and output signal logic function diagram
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7. A3ariH NpUNoOXeHNs

7.1 Hanps>XXeHne NuTaHna TepmnHana VCC

Ana PasnnNYHOro TpaH3ncTopa MOS Bbl6ep|/|Te Apyroe Hanps>xXeHune npmeoja, AMana3oH HanpaXeHnA noja

7.2 TpeboBaHMs K BXOAHOMY IOrMYE€CKOMY CUTHANY N XapaKTepPUCTUKM BbIXOLHOT

OcHoBHbIMY GyHKUMAMYN EG2104S aBnstoTc 06paboTka BBOAA IOMMUYECKOro CUrHana, yrnpasneH
vie MepTBbLIM BpeMeHeM, QyHKLNA Tachngu,mm YPOBHS, CTPYKTypa MOLLIHOCTY N/iaBatoLLe HauaibHON 3
arpysku v BbIXOAHOW N HUSKHWI N HUXKHWIA TOTEMHbIV MOKOC

Jo 1,0 an MmakcMManbHbIA BbIXOAHOW TOK A0 0,6 A, KaHa/ BbICOKOKa4YeCTBEHHOr0 pblyara MOXeT B
blAepXXnBaTb Hanps>XXeHue 600 B, curHan BBoAa JIOrMYeCKOro C1UrHasna v 3agep>ka npoBoANMOCTA yripas
NeHVA BbIXOAHbLIM ynpaBaeHeM Mexay Heb60bLM, HA3KOYPOBHEBbLIM BbIXOAHbBIM NPOBOAALLMM TIPOB
044 3aKpblTvie cocTaBnsfeT 75 HC, BpeMs poCTa BbIXO/a Ha BbICOKOM ypoBHe cocTaBasieT 150 He, BpemM4 na
AeHUA OTK/IFDYeHUA cocTaBadeT 75 HC.

AnarpamMmma GyHKLMN BXOAHOIO CUTHaNA U BbIXOAHOIO CUrHana, mokasaHHas Ha pucyHke 8-2:

IN

HO

LO _‘

PucyHok 8-2. inarpamma GyHKLMM BXOAHOTO CUFHANA N BbIXOAHOMO CUrHaNa
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www.egmicro.com

7/9



]3‘;Yijing Microelectronics Co., Ltd EG2104S Datasheet V1.0

MOS driver chip with
SD function

Logic truth table for input and output signals:

Input | Output
Input and output logic
IN (pin 2) SD (pin 3) HO (Pin 7) LO (pin 5)
0 0 0 0
1 0 0 0
0 1 0 1
1 1 1 0

From the truth table, the input logic signal SD is“0, regardless of IN is”"1“or"0%, The Drive control output
HO, LO while’0“, the upper and lower power tube is turned off simultaneously; when the input logic signal SD
is”1%, IN is”0, HO output is"0“, LO output is”1“; when the input logic signal SD is”1“, IN is”"1“, HO output is”1*,
LO output is”0".

7.3 Bootstrap circuit

EG2104S using Bootstrap suspension drive power supply structure greatly simplifies the drive power
supply design, only one way to complete the power supply voltage VCC high-end N-channel MOS transistor
and low-end N-channel MOS transistor driving two power switching devices, to the practical application of
great convenience. EG2104S can use an external bootstrap diode as shown in Figure 8-3 and a bootstrap
capacitor to automatically complete the bootstrap boost function, assuming that the lower tube is turned on,
the upper tube is turned off during the VC bootstrap capacitor has been charged to a sufficient
voltage(Vc=VCC), when the HO output is high on the tube is turned on, the lower tube is turned off, the
voltage on the VC bootstrap Capacitor will be equivalent to a voltage source as an internal driver VB and
VS, complete the high-end N-channel MOS transistor. +600V

FR107
» °

>
External bootstrap diode

a
] Bootstrap capacitor

IN[2]—

12V O VCCD]

Figure 8-3. EG2104S bootstrap circuit structure
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Jlornyeckas Ta6nvu_|,a npasAbl 414 BXOAHbIX 1 BbIXOAHbIX CUTHANOB!

Input | Output
Input and output logic
IN (pin 2) SD (pin 3) HO (Pin 7) LO (pin 5)
0 0 0 0
1 0 0 0
0 1 0 1
1 1 1 0

V13 Tabnnupbl UCTUHBLI BXOAHOW IOrMUYeckuin curHan SD coctaBnsieT «0», He3aBUCUMO OT ISis»1l« nn
M »0, BblBOﬂgﬂpaBﬂeHMﬂvﬂpMBO,ﬂ,a Ho,_lo while »0, BEpXHAS1 U HMXKHASA CLUN0Bas TPybKa OTKAKYaeTcs 04HO
BpeMeHHO; Korzia BXO4HOW N10rnyeckmnii curHan D -T« inis»0«, BbIBOA ho is» 0 «,Bbixoa LO» 1 «; Koraa B
XOAHOW fiornyecknia cUrHan SD - 1 «, inis» 1 «, BbIBOA ho» 1 «, BbIXo4 LO'is» 0 ».

7.3 CxemMa HavanbHOM 3arpysku

EG2104S Vicnonb3oBaHMe CTPYKTYpbl MUTaHWA NPpUBOAA NOABECKN AN HaYabHOW NOABECKM 3HaunTen
bHO ynpoLlaeT KOHCTPYKLMIO NCTOYHMKA NMTaHWSA NPUBOAA, TONbKO OANH CNOCO6_3aBepLUNTL HAMPSXEHN
e nuTadma VCC High-Cannel N-kaHanbHoe TpaH3ncTtop MOS 1 HM3KokayectBeHHbI N-KaHanbHbIV TPaH3uc
TOop MOS, ynpasnmou.mmzci%%wl YCTPOVCTBAMU NepekNtoUeHss MUTaHWA, K TPaKTU4eCKoMy NPYIMEHEeHN0
6onbLIOro yaobctea. EG S can use an external bootstrap diode as shown in quure 8-3 and a bootstrap cap
acitor to automatically .complete the bootstrap boost function, assuming that the lower tube is turned on, the upper
tube is turned off durlnﬂ the VC bootstrap acitor has been charged to a sufficient voltage(Vc=VCC), when the
HO output is high on the tube is turned on, the lower tube is turned off, Hanps>xeHwne Ha |<0H6eHcaTope Boots
trap VC byaeT 3KBMUBaNeHTHQ UCTOUYHMKY HANPSXXeHWs B KaueCcTBe BHyTpeHHero gparneepa VB n VS, 3aBep
LNTe BbiCOKOKa4vecTBeHHbIN N-KaHanbHbI TpaH3ncTop MOS.
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» °
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External bootstrap diode
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PucyHok 8-3. EG2104S CTpyKTypa HayanbHOW 3arpy3kum
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8. Package size

MOS driver chip with

SD function

8.1 SOPS8 Package size
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8. Pasmep ynakoBKu

MOS driver chip with

SD function

8.1 SOP8 pa3mep ynakoBKu
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