RICOH

Li-ION/POLYMER 3/4/5CELL PROTECTOR

NO.EA-266-130312

OVERVIEWS

The R5433V Series are high voltage CMOS-based process protection ICs against over-charge and
over-discharge of Li-ion/Li polymer secondary batteries. The R5433V series can detect over-charge voltage,
over-discharge voltage of 3, 4 or 5-stacked cells of Li-ion/Li polymer batteries.

The R5433V consists of 10 voltage detectors, a voltage reference unit, an oscillator, a counter, delay circuits,
and logic circuits.

When the over-charge voltage is detected, after the IC internally prefixed delay time, the output of Cour
becomes "Hi-Z" or "H" depending on the output type. When the over-discharge voltage current is detected, after
the setting delay time by the internal constant current source and an external capacitor, the output of Dour
becomes "Hi-Z" or "H" depending on the output type.

After detecting over-charge, when the cell voltage becomes lower than the over-charge released voltage, the
over-charge state is released and the output of Cour becomes "L". While after detecting over-discharge, when the
cell voltage becomes equal or more than the over-discharge released voltage, then the over-discharge state is
released, and the output of Dour becomes "L".

If breaking wire between the cell and protection board is occurred, the wire breaking is detected, and the output
of Coutr becomes "Hi-Z" or "H" depending on the output type. After detecting the breaking wire, the cell and the
protection board is connected again, the breaking wire detector is released and the output of Cour becomes "L".

Further, the testing time shortening function of the protection circuit board is built in the IC. By setting voltage
level of DS pin as same as Voo, the output delay time of over-charge can be shortened into approximately 1/100.
By setting DS pin at 3.0V, the output delay time of over-discharge can be shortened into approximately 1/100.

The output type of Cour and Dout can be designated as CMOS type or N-channel open drain type. The output
type of the R5433VxxxAA is N-channel open drain type. The output type of the R5433VxxxAB is CMOS output
type. The voltage level of the output of CMOS type is in between Vss and the internal regulator output. Therefore,
"H" level is the output of the internal regulator, approximately 3.6V.




R5433V

FEATURES

e Manufactured with High Voltage Tolerant Process

Absolute Maximum Rating : 30V
e Low supply current

Under operation, for 5-cell : Typ. 6.0pA
e High accuracy detector threshold

Over-charge detector (Topt=25°C) @ ........cceerneee +25mV
Over-discharge detector 1+2.5%
e Variety of detector threshold
Over-charge detector threshold -« veeeeeeennns 3.6V-4.5V step of 0.005V (Voerin) (n=1,2,3,4,5)
Over-discharge detector threshold -« ceeeeeeeeenee 2.0V-3.0V step of 0.005V (Voer2n) (n=1,2,3,4,5)
Over-charge released voltage -« VpeT1n-0.0V to 0.4V step of 0.05V (VreLin) (n=1,2,3,4,5)
Over-discharge released voltage ««--««+--eeeeeeenne Voer2n+(0.0V to 0.7V, step of 0.1V) (Vrer2n) (n=1,2,3,4,5)
up to 3.4V
e Setting of Output delay time
Over-charge detector Output Delay  ..................:1.0s
Over-discharge detector Output Delay ............... setting by an external capacitor Ccr

e Output Delay Time Shortening Function

By setting voltage level of DS pin as same as Vob, the output delay time of detect the over-charge voltage can be reduced
into approximately 1/100.

By forcing in the range from 2.8V to Vop/2-0.5V to DS pin, the delay time for over-charge can be reduced into 4ms and the

delay time for over-discharge can be reduced into approximately 1/100.
¢ Cell unbalance operation

If one of the stacked cells becomes over-charge, and another cell becomes over-discharge, the both outputs of Cour and

Dout becomes "Hi-Z" or "H" depending on the output type of the R5433V.
o OV-battery charge.........cccecevviieeeiiiiiieeiinenn, Acceptable
e Over-charge/discharge released condition ...... By cell voltage
e Output of Cout/Dour
N-channel open drain type: Normal state "L" Detected state "Hi-Z"
CMOS output type: Normal state "L" Detected state "H"
CMOS output type: same as 3.6V output regulator CMOS output
e Breaking wire Detector Function

Breaking wire detector function between the protection circuit board and the battery pack
e Small package......cccoeeveuiiiiiiiiiiiniiniienanen, SSOP-16
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R5433V
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R5433V

SELECTION GUIDE

In the R5433Vxxxx Series, input threshold of over-charge, over-discharge, and output delay time can be
designated according to the application.

Part Number is designated as follows:

(ex.)
R5433V 301AA «Part Number
RN
a bcd
Code Contents
a Package Type V: SSOP-16
b Serial Number for the R5433 Series designating input threshold for over-charge,
over-discharge
c Designation of Output delay option
d Designation of version symbols.

*Function Table

Code Output of Cour Output of Dour Cour output logic | Dour output logic
N-channel open N-channel open Normal state: "L" Normal state: "L"
R5433VxxxAA ) P ) P Detected state: Detected state:
drain drain ) .
IIHI_ZII "HI-Z“
Normal state: "L" Normal state: "L"
R5433VxxxAB CMOS CMOS
Detected state: "H" | Detected state: "H"
Delay Time table
Over-charge detector Over-discharge detector
Code output delay time output delay time
tVoe: (s)*1 tVoer2 (MS)*2
R5433VxxxAA 1.0 3.64xCcr(nF)
R5433VxxxAB 1.0 3.64xCcr(nF)

*1: Capacitor for CT pin: Ccr
*2: Refer to the item of "OPERATION™
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R5433V

Product name list

Over charge Over charge Over discharge )
detector threshold Over discharge
Cod detector Released Rel d volt
ode eleased voltage
threshold voltage VDET2n(V) *1 9
VReL2n(V) *1
VpeT1n(V) *1 VREL1N(V) *1
R5433V301AA 4.220 4.150 2.300 2.300
R5433V301AB 4.220 4.150 2.300 2.300
R5433V302AB 4.220 4.150 2.700 2.700
R5433V401AA 4.250 4.050 2.300 3.000
R5433V401AB 4.250 4.050 2.300 3.000
R5433V402AA 4.220 4.150 2.300 3.000
R5433V402AB 4.220 4.150 2.300 3.000
R5433V403AA 4.220 4.150 2.500 3.200
R5433V403AB 4.220 4.150 2.500 3.200
*1: n=1,2,3,4,5
SSOP-16
16 15 14 13 12 11 10 9
4 R
Mark Side
\- J
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R5433V

PIN DESCRIPTION

Pin No. | Symbol Description
1 Dour Output pin of over-discharge detection
2 Cour Output pin of over-charge detection
3 SEL2 Selector pin for 3-cell/4-cell/5-cell protection
4 SEL1 Selector pin for 3-cell/4-cell/5-cell protection
5 DS Output delay time shortening pin
6 CT Capacitor setting pin for over-discharge delay time
7 CTLT Capacitor setting pin for time interval of breaking wire detector function
8 Vss Vss pin. Ground pin for the IC
9 NC No Connection
10 NC No Connection
1 Ves Positive terminal pin for Cell-5
12 Vea Positive terminal Pin for Cell-4
13 Ves Positive terminal Pin for Cell-3
14 Ve Positive terminal pin for Cell-2
15 Vei Positive terminal pin for Cell-1
16 Voo VDD Pin

RICOH



R5433V

ABSOLUTE MAXIMUM RATINGS

Topt=25°C, Vss=0V

Symbol Item Ratings Unit
Vob Supply voltage -0.31t0 30 Y
Input Voltage
Ve Positive input pin voltage for Cell-1 Vc2 —0.3 10 Vc2+6.5
Vea Positive input pin voltage for Cell-2 Vcs —0.3 10 Vcs+6.5
Vcs Positive input pin voltage for Cell-3 Vc4—0.3 t0 Vcat+6.5
Veca Positive input pin voltage for Cell-4 Ves—0.3 10 Ves+6.5
Ves Positive input pin voltage for Cell-5 -0.3t06.5 \%
VSELL SEL1 pin voltage -0.3 to Vop+0.3
VSEL2 SEL?2 pin voltage -0.3 to Vop+0.3
Vbs DS pin voltage -0.3 to Vpp+0.3
Vet CTLT pin voltage -0.3t0 3.0
ver CT pin voltage -0.3t0 3.0
Output voltage(R5433VxxxxA)
Vcout Cour pin voltage -0.3to0 30 \%
Voourt Dour pin voltage -0.3t0 30
Output voltage(R5433VxxxxB)
VCour Cour pin voltage -0.3to Vr+0.3 \%
VDour Dour pin voltage -0.3 to Vr+0.3
Po Power dissipation 685 mwW
Topt Operating temperature range -40 to 85 °C
Tstg Storage temperature range -55to 125 °C

RICOH



R5433V

ELECTRICAL CHARACTERISTICS

R5433VxxxAA Unless otherwise specified, Topt=25°C
. . . Test
Symbol Item Conditions Min. Typ. Max. | Unit Circuit
VD1 Operating input voltage Voltage defined as VDD-VSS 1.7 25.0 V -
CELLnN Over-charge threshold - VDET1n- VDET1n+
VDET1N (n=1,2,3.4.5) Detect rising edge of supply voltage 0.025 VDET1n 0.025 \% A
CELLn Over-charge released Detect falling edge of supply VREL1N- VReLInt
VReLIn voltage(n=1,2,3,4,5) voltage 0.050 VReLn | 0 050 v A
Vpp=Vc1, VCeLLN=3.5V,
tVDET1 Output delay of over-charge Veew1=3.5V 10 4.5V (n=2,3,4,5) 0.7 1.0 1.3 s B
Vop=Vc1, VceLtn=3.5V,
tVip | OUiPUtdelay of release from VCELL1=4.5V to 3.5V 11 16 21 | ms| B
g (n=2,3,4,5)
CELLnN Over-discharge threshold . VpET2nX VpET20X
VDET2n (n=1,2.3.4.5) Detect falling edge of supply voltage 0.975 VDET2n 1.025 \% C
CELLN Released Voltage from - VREL20X VREL2nX
VREL2N Over-discharge (n=1,2.3,4,5) Detect rising edge of supply voltage 0.975 VREL2n 1025 \% C
VDD:VCL
lct CT pin charge current VCELLN=3.5V(n=2,3,4,5) 350 500 650 nA D
VCELL1:3-5V to 1.5V
Vbp=Ver,
Voct CT pin detector threshold Vcewn=3.2V(n=2,3,4,5) 1.48 1.80 2.22 \% E
Ve 1=3.5V to 1.5V
. tVoer2=Ccrt X Vpct/ler,
tVoEeT2 Output delay of over-discharge Cer=0.33UF 0.8 1.2 1.6 s -
Output delay of release from Vop=Vc1, VceLLn=3.5V
tVre2 over-discharge Vem=15V 10 35V, (1=2,3.4,5) | O 12 vtroyms | F
) Vpp=Ver,
lcTur CTLT pin charge current VeeLn=3.5V(n=1,2,3,4,5) 145 200 264 nA G
. Vbpp=Vc1 VCELLnIS.ZV(n:l,2,4,5)
VotLt CTLT pin detector threshold VC3 =VD1+0.25V 1.58 1.80 242 \% H
. Vop=Vec1
VRTLT CTLT pin released voltage VeeLn=3.2V(n=1,2,3,4,5) 0.07 0.13 0.19 \% H
0w Test interval of breaking wire Ccrr=3.3pF, TLT=CcrLT X 21 30 39 s )
detector (Voct-VRrLr)/lcTer
e Vob=Vci, VceLLn=3.2V Vobp
ViH1 SEL1 pin "H" input voltage (n=1,2,3,4,5) 7.7 +03 \% |
R Vob=Vc1, VceLLn=3.2V Vss Vss
ViL1 SEL1 pin "L" input voltage (n=1,2,3,4.5) 03 +1.0 \% |
e Vop=VC1, VceLLn=3.2V Vbb
ViH2 SEL2 pin "H" input voltage (n=12,3.4.5) 7.7 +0.3 \% J
oy ms VDDZVC]., VCELLn:3-2V Vss Vss
ViL2 SEL2 pin "L" input voltage (n=1.2,3.4,5) 03 +1.0 \% J
TR VDD=VC1, VceLn=3.5V Vbbp
ViH3 DS pin "H" input voltage (n=2,3,4,5), Veew=4.5V 10 3.0V 14.0 .03 \% K
VDD:VCl, VCELLn:3-5V
VM3 DS pin "Middle" input voltage (n=2,3,4,5), Vee1=4.5V 10 3.0V 2.8 5.9 V | K.L
(Max side)
VceL1=3.5V to 1.5V (Mln SidE)
P VDD=VC1, VcgL1n=3.5V Vss
Vi3 DS pin "L" input voltage (N=2,3,4.5), Vor 1=3.5V 10 1.5V 03 0.9 \% L

*Note: VCELLn means Cell-n’s voltage. n=1,2,3,4,5
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R5433V

L. . . Test
Symbol Item Conditions Min. Typ. Max. | Unit Circuit
_ |0L:5OHA, VDD:VC]. VCELLn:3-2V1
VOL1 COUT N-channel ON voltage (n=1,2,3.4,5) 0.1 0.5 \Y M
) lo.=50pA, Vpp=VC1
VOL2 DOUT N-channel ON voltage Veewn=3.2V, (n=1,2,3.4,5) 0.1 0.5 \Y N
COUT open-drain pin off leakage Vpp=VC1, VceLn=6.0V )
ILCOUT current (n=1,2,3,4.5) COUT=30.0V 02 02 | pA | O
DOUT open-drain pin off leakage Vpp=VC1, VceLn=1.5V, i}
ILDOUT current (n=1,2,3,4,5), COUT=30.0V 0.2 02 bA P
VDD=VC1, COUT=VSS,
DOUT =VSS,
ISS1 Supply currentl VCELLN=VDET1n.0.4V 6.0 15.0 HA a
(n=1,2,3,4,5)
VDD=VC1, COUT=VSS,
ISS2 Supply current2 DOUT =VSS, VCELLn=1.5V 5.0 13.0 HA a
(n=1,2,3,4,5)

| *Note: VCELLn means Cell-n’s voltage. n=1,2,3,4,5

RICOH




R5433V

R5433VxxxAB
Unless otherwise specified, Topt=25°C
Symbol Item Conditions Min. Typ. Max. | Unit C-Ii—ﬁ:sutit
VDD1 Operating input voltage Voltage defined as VDD-VSS 1.7 25.0 V -
VDET1n
VDETl CELLn O(\r/]firlc; grgeS;hreshold Detect rising edge of supply voltage Vg%‘l%n VDET1n + \% A
oo ) 0.025
VREL1 CELLn Over-charge released Detect falling edge of supply VRELIN- vV, VReLInt v A
n voltage(n=1,2,3,4,5) voltage 0.050 RELIN ] 0.050
: Vbp=Vc1, VCeLN=3.5V,
tVDET1 Output delay of over-charge Veei=3.5V to 4.5V (n=2,3,4,5) 0.7 1.0 13 S B
Output delay of release from Vop=Veci, Vceln=3.5V,

VreL over-charge Vceli=4.5V to 3.5V (n=2,3,4,5) 1 16 21 ms B
VDETZ CELLn Ov(?]r;(ilsécgzzrgst; threshold Detect falling edge of supply voltage V(;JBTYZEX VDET2n VlDszzgx \Y; C
VREL2 CELLnN Released Voltage from - VREL2nX VREL2nX

n Over-discharge (n=1,2.3,4,5) Detect rising edge of supply voltage 0.975 VREL2n 1025 \% C
; Vop=Vci, Vcewn=3.5V(n=2,3,4,5)
ICT CT pin charge current VeelL1=3.5V to 1.5V 350 500 650 nA D
Vpp=Vei,
VDCT CT pin detector threshold VceLn=3.2V(n=2,3,4,5) 1.48 1.80 2.22 \% E
VceL1=3.5V to 1.5V
tVDET2 | Output delay of over-discharge tVoerz=Cer X Vocr/ler, 0.8 1.2 1.6 s -
Cct=0.33uF
Output delay of release from VDD=VC1, VCELLn=3.5V
tVREL2 over-discharge Vee1=1.5V to 3.5V, (n=2,3,4,5) 0.7 1.2 L7 ms F
) Vbp=Vei,
ICTLT CTLT pin charge current Veeln=3.5V(n=1,2,3,4,5) 145 200 264 nA G
: Vppo=Vc1 VCELLnIS.ZV(n:1,2,4,5)
VDTLT CTLT pin detector threshold VC3,=VD1+0.25V 1.58 1.80 242 \% H
. Vop=Vc1
VRTLT CTLT pin released voltage Veeun=3.2V(n=1,2,3,4,5) 0.07 0.13 0.19 \% H
. . . CCTLT:3.3UF,
Ry Testinterval of brealdng WIr€: | T=Cenrx(VDCT-VRTLT)ICTL | 21 30 39 | s | -
T
s VDD=VC1, VceLn=3.2V Vbbp
VIH1 SEL1 pin "H" input voltage (n=1.2.3.4.5) 7.7 +0.3 \% I
C o VDDZVC]., VCELLn:3-2V Vss Vss
VIL1 SEL1 pin "L" input voltage (N=1.2,3.4,5) 03 +1.0 \% |
soapge VDD=VC1, VcgL1n=3.2V Vb
VIH2 SEL2 pin "H" input voltage (n=1.2.3.4.5) 7.7 +0.3 \ J
T VDD:VCl, VCELLn:3-2V Vss Vss
VIL2 SEL2 pin "L" input voltage (N=1,2,3.4.5) 03 +1.0 \% J
TR VDDZVC]., VCELLn:3-5V VDD
VIH3 DS pin "H" input voltage (n=2.3.4,5), Veeun=4.5V t0 3.0V 14.0 .03 \% K
VDD:VC]., VCELLn:3-5V
VIM3 DS pin "Middle" input voltage (n=2,3,4,5), VeeL1=4.5V 10 3.0V 2.8 5.9 VvV | K.L
(Max side)
VceL1=3.5V to 1.5V (Mln side)
P VDD=VC1, VcgL1n=3.5V Vss
VIL3 DS pin "L" input voltage (n=2,3,4.5), VeeL11=3.5V 10 1.5V 03 0.9 \% L

*Note: VCELLn means Cell-n’s voltage. n=1,2,3,4,5

RICOH
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R5433V

e . . Test
Symbol Item Conditions Min. Typ. Max. |Unit Circuit
VOL1 COUT N-channel ON voltage chai?;;gf); \'2 ’ (XZDI_,;/E,I 4.5) 0.1 0.5 \Y M
VOL2 | DOUT N-channel ON voltage VCEIL‘zi;gf)Q“\?’ (\I'ZIZDI_;/(;I 4.5 0.1 05 | V N
Ion=0pA, Vpbp=VC1 ,
VR Internal regulator voltage VcEeLLi=1.5V, 3.0 3.7 4.5 A% (0]
VcELn=3.2V, (n=2,3,4,5)
Ion=-50pA, Vpp=VC1 ,
VOH1 COUT P-channel ON voltage VceELL1=4.5V, VR-0.5 | VR-0.1 \Y% M
VceLn=3.2V, (n=2,3,4,5)
Ion=-50pA, Vpp=VC1 ,
VOH2 DOUT P-channel ON voltage VcEeLLi=1.5V, VR-0.5 | VR-0.1 \Y N
VcELn=3.2V, (n=2,3,4,5)
VDD=VC(Cl1,
ISS1 Supply currentl VCELLn=VDET1n-0.4V 6.0 15.0 uA a
(n=1,2,3,4,5)
1SS2 Supply current2 VDD"(’fjl’ ,‘QI’CC,’,EL{"]%?‘“SV 50 | 130 | pA | a

| *Note: VCELLn means Cell-n’s voltage. n=1,2,3,4,5
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OPERATION
e VDET1n / Over-Charge Detectors (n=1, 2, 3, 4, 5)

While the cell is charged, the voltage between VC1 pin and VC2 pin (voltage of the Cell-1), the voltage
between VC2 pin and VC3 pin (voltage of the Cell-2), the voltage between VC3 pin and VC4 pin (voltage of the
Cell-3), the voltage of VC4 pin and VC5 pin (voltage of Cell-4), and the voltage between VC5 pin and VSS pin
(voltage of the Cell-5) are supervised. If at least one of the cells’ voltage becomes equal or more than the
over-charge detector threshold, the over-charge is detected, and Cour pin connected to an external pull up
resistance outputs "H"-R5433VxxxAA or without pull-up resistance outputs "H"-R5433VxxxAB. As for the
R5433VxxxAB, the output type of COUT pin is CMOS between VSS and internal regulator, and "H" voltage level
is the output of the internal regulator, approximately 3.6V.

To reset the over-charge and make the Cour pin level to "H" again after detecting over-charge, in such
conditions that a time when all the cells’ voltages becomes lower than the over-charge released voltage. The
output voltage of Cour pin becomes "L". The over-charge detectors have hysteresis.

Internal fixed output delay times for over-charge detection and release from over-charge exist. Even if one of
cells keeps its level more than the over-charge detector threshold, and output delay time passes, over-charge
voltage is detected. Even when the voltage of each cell becomes equal or higher level than Voer: if these voltages
would be back to a level lower than the over-charge detector threshold within a time period of the output delay
time, the over-charge is not detected. Besides, after detecting over-charge, each cell voltage is lower than the
over-charge detector released voltage, even if just one of cells' voltage becomes equal or more than the
over-charge released voltage within the released output delay time, over-charge is not released.

e VDET2n / Over-Discharge Detectors (n=1, 2, 3, 4, 5)

While the cells are discharged, the voltage between VC1 pin and VC2 pin (the voltage of Cell-1), the voltage
between VC2 pin and VC3 pin (Cell-2 voltage), the voltage between VC3 pin and VC4 pin (Cell-3 voltage), the
voltage between VC4 pin and VC5 pin (Cell-4 voltage), and the voltage between VC5 pin and Vss pin (Cell-5
voltage) are supervised. If at least one of the cells’ voltage becomes equal or less than the over-discharge
detector threshold, the over-discharge is detected, and DOUT pin outputs "H".

R5433VxxxAA: Dout is connected to an external pull up resistance, and outputs "H".

R5433VxxxAB: Dout is not connected to any pull-up resistance, and outputs "H". The output type of DOUT pin
is CMOS type between VSS and the internal regulator output. "H" level of DOUT is the output of the internal
regulator, approximately 3.6V.

The condition to release over-discharge voltage detector is that after detecting over-discharge voltage, all the
cells' voltage becomes higher than the over-discharge released voltage, DOUT pin becomes “L” level. The
over-discharge detectors have hysteresis.

The output delay time for over-discharge detect is set with an external capacitor CCT connected to CT pin. If at
least one of the cells' voltage becomes down to equal or lower than the over-discharge detector threshold, if the
voltage of each cell would be back to a level higher than the over-discharge detector threshold within a time
period of the output delay time, the over-discharge is not detected. Output delay time for release from
over-discharge is also set internally.

After detecting over-discharge, supply current would be reduced and be into standby by halting unnecessary
circuits. The consumption current of the IC itself is reduced as small as possible.

RICOH
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R5433V

e SEL1, SEL2 pin

SEL1 and SEL2 pins are used as switch over 3-cell protector, 4-cell protector and 5-cell protector. If
4-cell protection is selected, by forcing VSS voltage level to SEL1 pin and forcing VDD voltage level to
SEL2 pin, the operation of 5th cell's protection circuit stops, and the signal is shut down, therefore,
even if the VC5 is shortened to GND, over-discharge is not detected and operates as a 4-cell protector

IC.

3-cell protection is selected, by forcing VDD voltage level to SEL1 pin, VSS voltage level to SEL2 pin,
the operation of Sth cell and 4th cell stop, and the signal is cut off. Therefore, even if VC4, VC5 and VSS
are shorted, over-discharge is not detected and operates as a 3-cell protector IC.

Pull-up resistance is built in the SEL1 pin and SEL2 pin. If they are open, the level becomes VDD.

e SEL1 and SEL2 pin input and operation mode

SEL1 pin input SEL2 pin input Operation mode
" "N 5-cell protector
wn "H" 4-cell protector
ne i 3-cell protector
w R Prohibited

® tVDET2 setting

CT pin is used for setting the output delay time of over-discharge (tVDET2) by connecting an external

capacitor Ccr.

tVDET2 can be set according to the equation of CV=iAt.

tVDET2 external capacitor Cct setting
tVDET2 can be set as in the next formula.
tVDET2(ms)=Cc1(nF)x3.64

For example, if Cct=330nF, tVDET2 =1201ms

14

RICOH




R5433V

® Breaking Wire Detector Function

In the next figure, the breaking wire detector function is applied to the areas named as B+, B1, B2,
B3, B4, and B-.

(+) PACK+

L 2
Rvdd f

B+ VDD
VC1

DS

Rvei
Cvcl

B1
D VG2
Rvc2
Cell2 Cvc2
B2
E 0 M ves S I
Rvec3 Oves SEL1
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D VC4
Rvc4 R5433 “H” at detecting

Cvc4 couT
VG5

over—charge etc. D

“H” at detecting
Cvecd —_Cvdd bout over—discharge etc. D

I VSS

CTLT

CerLt Cer

@ PACK-

Breaking wire detector function for "B+" and "B-" as in 5-cell protector

If the breaking wire at "B+" is detected, the voltage between Vc1 and Vcz becomes equal or less than OV.

If the breaking wire at "B-" is detected, the voltage between Vcs and Vss becomes equal or less than OV.

The voltage shift is detected by the OV-detector circuit.

If the breaking wire is detected, Cour pin connected to an external pull up resistance outputs "H"-R5433VxxxAA
or without pull-up resistance outputs "H"-R5433VxxxAB. As for the R5433VxxxAB, the output type of Courpin is
CMOS between Vss and internal regulator, and "H" voltage level is the output of the internal regulator,
approximately 3.6V.

Breaking wire detector function for "B1", "B2", "B3", and "B4" as in 5-cell protector

In case of the 3.3uF capacitor is attached to the CTLT pin, breaking wire detector operates every 30 seconds.

The breaking wire test time is for about 1s in 30 seconds. During the breaking wire testing, built in switch of
Ve1, Ves, Ves cell, and the switch attached to the Vcz and Vea turn on alternatively by the even_sw and the
odd_sw signal. The internal impedance of the cell whose switch turns on becomes low. If the wire is broken,

RICOH
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VC shifts by the difference of internal impedance and the shift is detected by the comparator for VDET1. If
the breaking wire is detected, the Cour pin of the R5433VxxxAA outputs "H" via an external pull-up
resistance. While the output type of Cour pin of the R5433VxxxAB is CMOS between Vss and internal
regulator, and the "H" level is the output voltage of the internal regulator, approximately, 3.6V.

*Technical notes on breaking wire detector function

During the breaking wire test, even if the cell voltage becomes equal or more than the over-charge detector
threshold, the over-charge detector does not operate. In this case, after the breaking wire test, if the cell voltage
keeps its level equal or more than the over-charge detector threshold, then over-charge detector starts. Because
of this reason, the output delay time of over-charge detector may be longer than tVoer:.

During the breaking wire test, even if the cell voltage becomes equal or less than the over-discharge detector
threshold, over-discharge detector does not operate. In this case, after the breaking wire test, if the cell voltage
keeps its level equal or less than the over-discharge detector threshold, then over-discharge detector starts.
Because of this reason, the output delay time of over-discharge may be longer than tVoer-.

If over-charge is detected, the breaking wire test is cancelled. When the cell voltage becomes lower than the
over-charge released voltage and over-charge is released, then breaking wire test is restarted.

If over-discharge is detected, the breaking wire test is cancelled. When the cell voltage is less than 3.0V, the
breaking wire may not be detected.

When the B- wire is broken, the minimum input voltage of the IC is same as the input voltage of Vcs pin.
Therefore, the output of Cour and Dour is more than Vcs pin voltage. If some external components are connected
to Court pin or Dour pin, and the GND level of the components is the negative terminal of the battery pack, then the
voltage rating must be considered.

e DS (Delay shortening) function

By setting DS pin level as same as Voo, over-charge detector output delay time can be shortened into about
1/100.

By forcing the voltage ranging from 2.8V to Voo/2-0.5 to DS pin, the output delay time of over-charge can be
shortened into approximately 4ms, and the output delay time of over-discharge can be shortened into
approximately 1/100.
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TIMING CHART

(1)Timing diagram of over-charge and over-discharge operation

-vci-vez A
VDET11
VREL11

VREL21
VDET21

~+~V

-vo2-ves A
VDET11
VREL11

VREL21
VDET21

+V

-Vc3-ves A

VDET11
VREL11

VREL21
VDET21

~V

-vca-ves A
VDET11

VReL1 B / / "

VREL21
VDET21

~V

-VC5-Vss A

VDET11
VREL11

VREL21
VDET21

~V

-CcouT A
Hlevel

+VDET1 +VDET1

tVREL1 tVREL1
< <

Vss

-DOUT A
H level

~+~V

tVDET21

tVREL21
= K
Vss

= Charge/Di sihar e
Current

-~V

Charge

Current
0
DisCharge
Current

~+~V

_ — — R ——
Charge Current Discharge Current Charge Current Discharge Current OPEN
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(2) Breaking wire detector operation

Breaking wire detector's operation of B1, B2, B3, and B4 for 5-cell protector

By attachment 3.3uF capacitor to the CTLT pin, breaking wire detector operates every 30 seconds. The built in
switch of Ve, Ves, Ves cell, and the switch attached to the Vczand Vea turn on alternatively by the even_sw and the
odd_sw signal.

The internal impedance of the cell whose switch turns on becomes low by the low resistance connected to the
switch in serial. If the wire is broken, the difference of internal impedance of the IC, VC value shifts, and the
comparator, COMP for Voer1 detects the breaking wire, then, the output of Cour of the R5433VxxxAA becomes "H".
The R5433VxxxAA outputs "H" from Cout via an external pull-up resistor. Without the pull-up resistance, the
R5433VxxxAB, Cout outputs "H". The output type of Cour of R5433VxxxAB is CMOS between Vss and internal
regulator.

The timing chart of breaking wire of B2 is shown below:
30s (CoTLT = 3.3uF)

CTLT pin voltage

WEPRRUNUDRE) S S VRS

1 N 1 !
at B2 wire—broken X

Breaking wire detected

\ \ 1 | ' ! ov
| \ | \ :‘_’:
E | i E 1s (CoTLr =33uf)! 1 1
odd_sw E | | i E E E
1 | o
| \ [
(IC internal signal) N \ I ' TR
' 1 ' | 1o
1 1 1 \ o
| 1 | H [
1 ] ] 1
even_sw ) i ! i
) \ H \
1 1 ] 1
1 \ \ \
(IC internal signal) 1 ' + : * i
VC3,VC5 check breaking wire VC2,VC4 check breaking wirk VC3,VC5 check breaking wire
]
\ \ \ \ \ \ \
g g : ™
GOUToutput b b E by
\ | \ \ \ [
) ' ) \ | v
(B2 wire—broken) ' I ' : | H
\ | \ | | [ VDET 1detector
E E ! | i | Threshold
R S S SO S———'
T T )
L L | .
1
VC3 pin voltage ____Jl____:______________________________:____{_____________L_____(_'\1_0361_)______{_4.__?'__
[ R ' Y

(Notel) The change of VC is not always increasing. Depending on the cell balance or the internal
impedance, the VC increases or decreases.
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TYPICAL APPLICATION AND TECHNICAL NOTES
*Circuit example (R5433VxxxAA)

5-cell protection

B+
Celll

B1
Cell2

B2
Cell3

B3
Cell4

Cellb

L 2
Rvdd ?
VeI VDD
Rvel bs
Cvel
VC2
Rvc2
Cvc2
V3 SEL2
Rvec3 Cves SEL1
Rco
VC4
Rvcé R5433 “H” at detecting
couTt ]
over—charge etc.
VC5 iy .
H” at detecting
pout over—discharge etc.
VSS
CTLT
CT

CeTLr

Cer

o
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R5433VxxxAA

*Circuit example (for 4-cell protection)

Rvdd
B+
Rvel
Celll
B1
Rvc2
Cell2
B2
Rveld
Cell3
B3
Rvc4
Cell4

D1
B-

* *
VDD
VCi DS
Cvcl
VC2
Cvc2
VG3 SEL2
Cve3 SEL1
Rco
VC4
R5433 “H” at detecting
Cvcd [}
I v cout over—charge etc.
VC5 oy .
H™ at detecting
——Cvdd pout over—discharge etc. L
VSS
CTLT
CT
CeTLt Cer

|
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R5433VxxxAA
*Circuit example (for 3-cell protection)

. &
Rvdd
B+
Rvcl
Celll Cvcl
B1
Rvc2
Cell2 Cvc2
B2
Rve3d
Cell3 Cvc3
I B_
1
[

Cvdd

}

VCi

VC2

VC3

VC4

VC5

VSS

CTLT

VDD

R5433

DS
SEL2[—@®
SEL1
Rco

“H” at detecting —

cout over—charge etc.
“H” at detecting

pouT [}

CeTLr

o

Cer

over—discharge etc.

Roo
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R5433VxxxAB
* Circuit Example (for 5-cell protection)

\ &
Rvdd f

B+ VDD
VCi

Rvcl bs

Cvcl

B1
[} VG2
Rvc2
Cell2 Cvc2
B2
D V3 SEL2
Rve3d

Cvel SEL1

B3
D VC4
Rvc4 R5433 “H” at detecting

Cell4 Cvcé
cout over—charge etc. D
VC5 oy .
H” at detecting
Cells Cve5 = Cvdd pout over—discharge etc. U]
{1 I VSS
CTLT

Corr Cer

|
&
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R5433VxxxAB

% Circuit Example (for 4-cell protection)

“H” at detecting

over—charge etc. D

“H” at detecting

@
Rvdd f
B+ vei VDD
Rvel DS
Celll Cvcl
B1
VG2
Rvc2
Cell2 Cvc2
B2
VeC3 SEL2
Rvc3
Celld SEL1
VC4
R5433
Cell4 couT
VG5
——Cvdd DOUT
VSS
CTLT
CT

Cetir

|

Cer

over—discharge etc. D
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R5433VxxxAB

* Circuit Example (for 3-cell protection)

Rvdd
B+
Rvel
Celll
B1
Rvc2
Cell2
B2
Rved

Cell3
o
)
L]

Cvcl

Cvc2

Cvc3

vdd

;

VCi

VG2

VC3

VC4

VG5

VSS

CTLT

VDD

R5433

CT

DS
SEL2—@
SEL1
“H” at detecting
cout over—charge etc.
“H” at detecting
DOUT

]

Cetir

|

Cer

over—discharge etc. D
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External Components values

Symbol Value Unit Estimated Range Reference Technical Notes #
Rvdd 1000 Q 510 to 1000 *1
Ryci 1000 Q 1000 *2
Rvea 1000 Q 1000 *2
Rves 1000 Q 1000 *2
Rvca 1000 Q 1000 *2
Rvcs 1000 Q 1000 *2
Rco 10 MQ *3 *3
Roo 10 MQ *3 *3
Cvdd 0.1 uF 0.1t01.0 *1
Cvca1 0.1 uF 0.1 *2
Cver 0.1 uF 0.1 *2
Cvcs 0.1 uF 0.1 *2
Cveca 0.1 uF 0.1 *2
Cves 0.1 uF 0.1 *2
Cer 0.33 uF 0.01t0 1.00 *4
Cert 3.3 uF 3.3 *5

D, *6 *6 *6 *6

RICOH
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Technical Notes on the external circuits and components

*1) The voltage fluctuation is stabilized with Rvdd and Cvdd. If a small Rvdd is set, in the case of the large
transient may happen to the cell voltage, by the flowing current, the IC may be unstable. If a large Rvdd is set, by
the consumption current of the IC itself, the voltage difference between VDD pin and VC1 pin is generated, and
unexpected operation may result. Therefore, the appropriate value range of Rvdd is from 510Q to 1kQ. To make a
stable operation of the IC, the appropriate value range of Cvdd is from 0.1uF to 1.0uF.

*2) Ryc1 t0 Rycip and Cyc; to Cycs stabilize the voltage fluctuation. If large Ryc: to Rycs is set, the detector
threshold will be high because of the internal conduction current of the IC. The operation error of breaking wire
detector function may happen easily by the distribution of the ICs or environment. If small Ryc; to Rycs is set, the
noise immunity will be worse. Therefore the appropriate value of Ryc; to Rycs is 1kQ. To make stable operation,
use 0.1pF as Cyc; to Cycs.

*3) If small Reo or Rpo is set, when the output of Cour or Dour is "L", the consumption current of protection
circuit board increases. If large Rco or Rpo is set, when the output of COUT or DOUT is "Hi-Z", the speed for
pull-down the gate of the charge FET becomes slow and turning off the FET will be slow.

*4) If the breaking wire detector function of Vcz to Vcs is used, use 0.33uF to 1uF as Ccr. If the breaking wire
detector function is unnecessary, use a capacitor of 0.01uF or more.

*5) If the breaking wire detector of Vcz to Ves is used, use 3.3uF as Ccri1. If the breaking wire detector of Vcz to
Vcs is not necessary, short the CTLT pinto Vss.

*6) If B- wire is broken, the internal regulator voltage may be close to Voo. In such condition, if B- is
reconnected, the over voltage stress is forced to the device connected to the internal regulator, and IC might be
damaged. To prevent this situation, connect a diode as in the external components position. Choose the diode
with Vf range is from 0.55V to 0.8V@25°C, 1mA load.

The typical application circuit diagrams are just examples. This circuit performance largely depends on the
PCB layout and external components. In the actual application, fully evaluation is necessary.

Over-voltage and the over current beyond the absolute maximum rating should not be forced to the protection
IC and external components.

Ricoh cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Ricoh
product. If technical notes are not complied with the circuit which is used Ricoh product, Ricoh is not responsible
for any damages and any accidents.
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TEST CIRCUITS

M

VC1 vbD SEL2
kVCZ SEL1
kVCS DS—
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kVCS DOUT
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(o)
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@ R5433VxxxAB

A

—®

—e

vor VPP sero ver VPP gelp
A b
@ /-- /--
VC2 SEL1 vC2 SEL1
@ /- OSCILLOSCOPE
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A
o "
vc4 couTt O VvC4 cout
A
@ /--
VC5 DOUT— VC5 DOUT
A
o 4 i
VSS CT— VSs cT
CTLT— CTLT
C D
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—®

—e

vor VPP sepo ver VPP seln
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M
T
VCi vbDb SEL2
}VCZ SEL1
%VCS DS
%V(M couT
%VCS DOUT
T VSS CT
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(0]
T
VCi Vo SEL2
}VCZ SEL1
%VCS DS
%V(M couT
%VCS DOUT
T VSS CT

CTLT
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TYPICAL CHARACTERISTICS

® Partl. Temperature Characteristics

1)Cell-n Over-charge detector threshold 2) Cell-n Over-charge released voltage
R5433V301AB n=1,2,345 R5433V301AB n=1,2,345
VCELLn=3.2V VCELLn=3.2V
4.25 CELLn 418 CELLn
424 [ 41 7 r
< 4.23 N
> >
< < 4.16 —
< [ | —
L £ 415 |
> 421 >
420 414 1
4.19 4.13
-60 -40 -20 0 20 40 60 80 100 -60 -40 -20 0 20 40 60 80 100
Topt (°C) Topt (°C)
3) Cell-n Output delay time of Over-charge detector 4) Cell-n output delay time for release from over-charge
R5433V301AB n=2,3,4,5 R5433V301AB n=2,3,4,5
16 VCELLn=3.2V, VCELL1=3.2V->4.5V 99 VCELLn=3.2V, VCELL1=4.5V->3.2V
1.4 20 -
CRER: s |
K 1.0 5 16
S x
2 08 S 14
0.6 12t
0.4 10
-60 -40 -20 0 20 40 60 80 100 -60 -40 -20 0O 20 40 60 80 100
Topt (°C) Topt (°C)
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5) Cell-n over-discharge detector threshold 6) Cell-n released voltage from over-discharge
R5433V301AB n=1,2,34,5 R5433V301AB n=1,2,3,4,5
Vi =3.2V Vi =3.2V
233 CELLn=3 933 CELLn=3
232 232
S 231 | S 231 | — —
S g
— 230 —1 230
[NN] L
a) 14
> 229 > 229
228 228
2.27 2.27
-60 -40 -20 O 20 40 60 80 100 -60 -40 -20 0O 20 40 60 80 100
Topt (°C) Topt (°C)
7) Cell-n over-discharge output delay time 8) Cell-n over-discharge released delay time
R5433V301AB n=2,3,4,5 R5433V301AB n=2,3,4,5
16 VCELLn=3.2V, VCELL1=3.2V->1.5V, C1=33nF 18 VCELLn=3.2V, VCELL1=1.5V->3.2V
157 16 ©
~ 14 r —_
813 g 1.4
g S
E 1.2 ¢ \\h/ \ﬁ/ 1.2 1 \___/
L L
a 1.1 o 10 b
Z 10 - 0
0.9 08
0.8 0.6
-60 -40 -20 O 20 40 60 80 100 -60 -40 -20 O 20 40 60 80 100
Topt (°C) Topt (°C)
9) CTLT charge current 10) CTLT detector threshold
R5433V301AB n=1,2, 3, 4,5 R5433V301AB n=1,2,3,4,5
Vi =3.2V Vi =3.2V
0.6 CELLn=3 30 CELLn=3
05 r 25
— // )
2 0.4 S 2.0
= F
503 T H15 ¢
'5 a
=02 r =10 ¢
0.1 05
0.0 0.0
-60 -40 -20 O 20 40 60 80 100 -60 -40 -20 O 20 40 60 80 100
Topt (°C) Topt (°C)
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11) CTLT released voltage

VRTLT(V)

R5433V301AB n=1,2,345
V =3.2V
016 CELLn=3
0.15 r
0.14 r /—
7
0.13 P—
012 r
011 r
0.10
-60 -40 -20 O 20 40 60 80 100

Topt (°C)

13) Cour N-channel on voltage

VOL1(V)

R5433V301AB n=1.2.3.4.5
I0L=-50uA
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0.10 + —
0.08 |-
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100

12) Breaking wire test interval time

tLT(sec)
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R5433V301AB n=1,2,3,4,5
VCELLn=3.2V, C3=3.3uF
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14) Cour P-channel on voltage
R5433V301AB n=1,23,4,5

VVR-VOH1(V)
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15) DOUT N-channel on voltage 16) Dour P-channel on voltage
R5433V301AB n=1,2,3,4,5 R5433V301AB n=1,2,3,4,5
VCELLNn=3.2V, IoL=-50uA VCELLN=3.2V, IoH=-50uA
0.12 CELLNn=3.2V, IoL=-50u 0.30 CELLNn=3.2V, IoH=-50u
S
__ 008 <020 r
S T
N o
0.06 0.15
: :
0.04 - Z 0.10
0.02 r 0.05
0.00 0.00
-60 -40 -20 0O 20 40 60 80 100 -60 -40 -20 0 20 40 60 80 100
Topt (°C) Topt (°C)
17) VR V output voltage 18) Supply Current 1
R5433V301AB n=1,2,3,4,5 R5433V301AB n=1,2,3,4,5
VCELLn=3.2V V =3.2V
40 CELLn=3 15 CELLn=3
38 12
S 36 [ 2 9 L
g 3
; 34 r 't—'(g 6 [ /
32 3 r
3.0 0
-60 -40 -20 0 20 40 60 80 100 -60 -40 -20 0 20 40 60 80 100
Topt (°C) Topt (°C)
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19) Supply current 2

R5433V301AB n=1,2,3, 45
VCELLn=1.5V
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3 | /
0

-60 -40 -20 O 20 40 60 80 100
Topt (°C)
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® Part 2. Output Delay Time Vpp dependence

Over-charge detector output delay time Over-charge released delay time
R5433V301AB R5433V301AB
VCELL1=3.2V, 3.6V, 4.0V->4.5V, SEL1=SEL2=VDD VCELL1=4.5V->3.2V, 3.6V, 4.0V, SEL1=SEL2=VDD
1.6 24
1.4 - 20
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Cof =12
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Q @
> 08 S 8
0.6 4l
0.4 0
3.0 3.2 3.4 3.6 3.8 40 4.2 3.0 3.2 3.4 3.6 3.8 4.0 4.2
VCELLn (V) n=2,3.4,5 VCELLn (V) n=2.3.4.5
Over-discharge detector output delay time Over-discharge released delay time
R5433V301AB R5433V301AB
VCELL1=3.2V, 3.6V, 4.0V->2.0V, SEL1=SEL2=VDD VCELL1=2.0V->3.2V, 3.6V, 4.0V, SEL1=SEL2=VDD
1.6 1.8
1.4 - 1.6
8 1.2 g 1.4 -
E E
& 1 F ~ 1.2 -
5 2
) =
0.6 0.8
0.4 0.6
3.0 3.2 3.4 3.6 3.8 4.0 4.2 3.0 3.2 3.4 3.6 3.8 4.0 4.2
VCELLn (V) n=2.3,4.5 VCELLn (V) n=2,3,4,5
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e Part3. Supply current VDD dependence (R5433V301AB)

+) PACK+
L 2
B+ 1kQ ?
VDD
—
] ——— Vet
1Q bs
Celll 0.1uF
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] VG2
1kQ
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M vG3 SEL2
1kQ
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] VG5
1kQ
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B_
I I VSS
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Supply current for 5-cell protection
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RICOH

37



38

R5433V

e Part4. External resistance dependence (R5433V301AB)
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Over-charge/ Released from over-charge vs. R1 (Cell1)
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PACKAGE DIMENSIONS
® SSOP-16P (0.65mm pitch)

5.1+0.3

IR

A

oy

J/

4.4+0.2
6.4+0.3

O

\.

. J "
SEERLLLE !
il
2 = o
0.275 TYP. il IS -8
T -] | 9o
\A N
] 1 ‘_'
fi ; \ 3 _,.f_
iimtmluilala JT ,
. . | ‘
0.65 (aJ0.10] g
+|
—
+0.1 i

0.22-0.05
>r1<—{&]0.15]W)

i
J \;‘-E__ ) %o to 10°
\

Unit: mm

RICOH



10.

11.

. The products and the product specifications described in this document are subject to change or discontinuation of

production without notice for reasons such as improvement. Therefore, before deciding to use the products, please
refer to Ricoh sales representatives for the latest information thereon.

. The materials in this document may not be copied or otherwise reproduced in whole or in part without prior written

consent of Ricoh.

. Please be sure to take any necessary formalities under relevant laws or regulations before exporting or otherwise

taking out of your country the products or the technical information described herein.

. The technical information described in this document shows typical characteristics of and example application circuits

for the products. The release of such information is not to be construed as a warranty of or a grant of license under
Ricoh's or any third party's intellectual property rights or any other rights.

. The products listed in this document are intended and designed for use as general electronic components in standard

applications (office equipment, telecommunication equipment, measuring instruments, consumer electronic products,
amusement equipment etc.). Those customers intending to use a product in an application requiring extreme quality
and reliability, for example, in a highly specific application where the failure or misoperation of the product could result
in human injury or death (aircraft, spacevehicle, nuclear reactor control system, traffic control system, automotive and
transportation equipment, combustion equipment, safety devices, life support system etc.) should first contact us.

. We are making our continuous effort to improve the quality and reliability of our products, but semiconductor products

are likely to fail with certain probability. In order to prevent any injury to persons or damages to property resulting from
such failure, customers should be careful enough to incorporate safety measures in their design, such as redundancy
feature, fire containment feature and fail-safe feature. We do not assume any liability or responsibility for any loss or
damage arising from misuse or inappropriate use of the products.

. Anti-radiation design is not implemented in the products described in this document.
. The X-ray exposure can influence functions and characteristics of the products. Confirm the product functions and

characteristics in the evaluation stage.

. WLCSP products should be used in light shielded environments. The light exposure can influence functions and

characteristics of the products under operation or storage.

There can be variation in the marking when different AOI (Automated Optical Inspection) equipment is used. In the
case of recognizing the marking characteristic with AOI, please contact Ricoh sales or our distributor before attempting
to use AOL.

Please contact Ricoh sales representatives should you have any questions or comments concerning the products or
the technical information.

&

Compliant

R OHS Ricoh is committed to reducing the environmental loading materials in electrical devices

with a view to contributing to the protection of human health and the environment.
Ricoh has been providing RoHS compliant products since April 1, 2006 and Halogen-free products since

Halogen Free  april 1, 2012.

RICOMH RICOH ELECTRONIC DEVICES CO., LTD.

https://www.e-devices.ricoh.co.jp/en/

Sales & Support Offices

Ricoh Electronic Devices Co., Ltd.

Shin-Yokohama Office (International Sales)

2-3, Shin-Yokohama 3-chome, Kohoku-ku, Yokohama-shi, Kanagawa, 222-8530, Japan
Phone: +81-50-3814-7687 Fax: +81-45-474-0074

Ricoh Americas Holdings, Inc.
675 Campbell Technology Parkway, Suite 200 Campbell, CA 95008, U.S.A.
Phone: +1-408-610-3105

Ricoh Europe (Netherlands) B.V.
Semiconductor Support Centre

Prof. W.H. Keesomlaan 1, 1183 DJ Amstelveen, The Netherlands
Phone: +31-20-5474-309

Ricoh International B.V. - German Branch
Semiconductor Sales and Support Centre
Oberrather Strasse 6, 40472 Dusseldorf, Germany

Phone: +49-211-6546-0

Ricoh Electronic Devices Korea Co., Ltd.
3F, Haesung Bldg, 504, Teheran-ro, Gangnam-gu, Seoul, 135-725, Korea
Phone: +82-2-2135-5700 Fax: +82-2-2051-5713

Ricoh Electronic Devices Shanghai Co., Ltd.

Room 403, No.2 Building, No.690 Bibo Road, Pu Dong New District, Shanghai 201203,
People's Republic of China

Phone: +86-21-5027-3200 Fax: +86-21-5027-3299

Ricoh Electronic Devices Shanghai Co., Ltd.
Shenzhen Branch
1205, Block D(Jinlong Building), Kingkey 100, Hongbao Road, Luohu District,

Shenzhen, China

Phone: +86-755-8348-7600 Ext 225
Ricoh Electronic Devices Co., Ltd.

Taipei office

Room 109, 10F-1, No.51, Hengyang Rd., Taipei City, Taiwan
Phone: +886-2-2313-1621/1622 Fax: +886-2-2313-1623
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Mouser Electronics

Authorized Distributor

Click to View Pricing, Inventory, Delivery & Lifecycle Information:

Ricoh Electronics:
R5433V302AB-E2-FE R5433V403AA-E2-FE



https://www.mouser.com/ricoh-electronics
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T Life

Hu1Boe NapTHEPCTBO

000 “/1aiipINeKTPOHUKC” “LifeElectronics” LLC

MHH 7805602321 K 780501001 P/C 40702810122510004610 ®AKb "ABCO/IOT BAHK" (3A0) 6 2.CaHkm-Ilemep6bypee K/C 30101810900000000703 EUK 044030703

KomnaHus «Life Electronics» 3aHumaemcsi nocmaskamu 351€KmMpPOHHbIX KOMITOHEHMO8 UMIOPMHO20 U
omedyecmeeHHo20 rpouseodcmea om npoudeodumernel u co ckrnados KpyrHbix ducmpubbomopos Esporibi,
AMepuku u Asuu.

C koHua 2013 200a KoMraHusi akmueHo pacwiupsiem fuHelKy MocmagoK KOMIOHEHMO8 0 HarnpaeneHuo
KoakcuarbHbIl kabesb, Keapuesbie 2eHepamopbl U KOHOeHCcamopbi (KepaMuyeckue, nieHoYHbIe,
3neKmposiumuyeckue), 3a cuyém 3akntoyeHuss ducmpubbromopcKux 002060p08

Mbi1 npednasaem:

o KoHKypeHmocnocobHbie UeHbl U CKUOKU MOCMOSIHHbIM KITUeHmMam.

e CrieyuarsnbHbie ycrio8usi 07151 TOCMOSIHHbIX KITUEHIMO8.

e [lod6op aHarnoeos.

lMocmaeky KomMrnoHeHmMo8 8 ftobbix obbemax, y0oernemeopstouUx eawum MompebHoCMSsM.

lpuemnembie cpoku nocmasku, 803MOXHa yCKOPEeHHasi mMocmaska.
Locmaeky mosapa & ritobyto moyky Poccuu u cmpaH CHI™.
KomrinekcHytro nocmasky.

Pabomy no npoekmam u rnocmasky obpa3syos.

®opmuposaHue ckiada nod 3akaszyuka.

Cepmucgbukambl coomeemcmeus Ha rnocmassnseMyro npooyKyuUto (Mo XenaHu KueHma).
o TecmuposaHue nocmasnsemMou npodyKyuu.

e [locmasKy KOMMOHEHMOo8, mMpebyruux 806HHYIO U KOCMUYECKYH MPUEMKY.

e  BxodHoli KOHMposib Ka4yecmea.

e  Hanu4yue cepmugpukama I1SO.

B cocmaee Hawel komnaHuu opeaHu3oeaH KoHcmpykmopckuli omderst, npu3eaHHbIl MomMozamb
paspabomyukam, U UHXEHepaM.

KoHcmpykmopckuli omOen nomoaaem ocyujecmseums:

Pezaucmpauuro npoekma y npousgooumersisi KOMIOHEHMOS.

TexHu4eckyro no0depXKy rnpoekma.

Bawumy om cHaMuUs KOMroHeHma ¢ npoussoocmea.

OueHKy cmoumocmu fpoeKkma ro KOMIOHeHmam.

U3ezomoerneHue mecmosol rnnambl MOHMaX U ryckoHanadoyHbie pabomeil.
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Ten: +7 (812) 336 43 04 (MHO20KaHANbHbI)
Email: org@lifeelectronics.ru

www.lifeelectronics.ru
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