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Chipstar Micro-electronics

CS5290E

A E R ST ERIR EE2 85185, AB/DIR FFHE, 5. 2WHR A EGFRFRINAIC

W&
CS5290ER—E# X HACMOST Z AR EEIGFEE
FEE ML AT LA 400 R E IR E &S5 . 2WHIELEDN
R, CS5290EM S EEI28EEE, BRARLT
SN TTES BB E T I EE B 7 DEFNABE B TAEIET
BRI {RUEDEER FEMP MG H X T RMERETE
FMEOTE R T BRI RAE R T4, CS5290EEFM
HEIR A E (NCN)IDEE TR IE M HES N X/NE AR
IhAeEoigss, SCIEINEFER TR,
CS5290Ef95ME R B R A IR B B8 4 T LA EB it ER
R ah T B iR 5 th, CS5290 ER BB B S F R AT
MRIRTTE.CS5290EMN 2 E 5 B IR EAIPSRRERN
IR S T CS5290E RFB A M MAIaE H . B 4
CS5290ERN & 7 TR fRIP AT AR IP B AURIPS R 1E
SENTIERETAHIRIR.
CS5290EfRL TESOP 100y =28 HAMEN TIEIRE
SEEIN-40°CE85°C,

ESES

- ESOP10L

SHAY A FRFE BX ]

Y
+ R Charge PumpFt EiEH £ A ABZRDZEFIF TIEIR(
GFZEEINN
. EIHINER
Po at VBAT =5.0V, RL=4Q+33uH
THD+N=10% 5.2W(NCN OFF@D MODE)
THD+N=1%  4.3W(NCN OFF@D MODE)
Po at VBAT =4.2V, RL=4Q+33uH
THD+N=10% 4.8W(NCN OFF@D MODE)
THD+N=1% 4.1W(NCN OFF@D MODE)
Po at VBAT =3.6V, RL=4Q+33uH
THD+N=10% 3.45W(NCN OFF@D MODE)
THD+N=1%  3.00W(NCN OFF@D MODE)
s WANEBEERE:2.7~5.5V
- KBTERF: <1pA
- fEHULERF: 15mA
. DZEFHISNER: 300KHz
- PAmEEETX
- AERCEFIFAREM BRI ST REMIDHIEE
o LERYRHE-IRIE" (pop-noise)Z S HIHIEE
- EREERHDEILL(PSRR): #217HZF/9-80dB
- EREIP, ERER, TERP

Nz 3
- BFEE
- EHRERE

2.7~5.5V 10uF

@

CTRLKZS BORTS
0~0.3V 5 shutdown
1.2-1.6V ABxux | €
17v2.4v | Dxprams
>2.3 Dacrpaas

NOTES:

O
(7))
a
)
()
(=)
m

XXXX

PIN11

ono(EEB B IR F)

(1) Ce (FlyinFEB ) FEE B E16V, XSRA LM HEBE

(2) TEEPRIBR A E/CS5290ERPINT1EHI(PGND), B 5 KitiiEiE.

(3) EIFRLIHEMRINATRER N\ EB BRI E, CS5290EP) B2 818 %5, P BRE A AU N\ BB R 520K, [ IR B FE /956 0K,
EERTE /T 28EN A A AT E9:Gain=560K/(20K +Rin)

www.chipstar-ic.com Copyright@Chipstar Microelectronics page1 May,2023 Rev1.1




e I EER M FERAE
. Chipstar Micro-electronics CS5290E

EHIE M LAR i BR

CS5290E(ESOP10 PACKAGE)

TOP VIEW
FE| 110 ThEE
PVBAT cPouT 1 PVBAT P |IWRERESIH, HEEIMEREIR
P o [ 2 | O | | |FlyingmEEs
cN « @ ouTP
cTrL [CIF] §§ [Z1] NN 3 CN I | FlyinglB & thii
AVBAT xm [6171 np 4 CTRL || RBR/ABEDEIE/ BB & 2 & B
5 AVBAT P | EIAERIREN D EREINRERIR
BOTTOM VIEW e
6 INP || SRS S EiR
7 INN I | SRS hR
8 ouTP O | =EmsHEMIER
9 OUTN O | BiaH SRR
10 | CPOUT P Charge pumpi& bR e JR%) H EH
11| PeRD P | ThaRit(REREA A, S ARG
. s— (RERRRH) (FERR &)

ab
IHEEtEE
AVBAT PVBAT
CHIPSTAR C S 52 9 0 E
Oscillator Charge-Pump
INP
Class-D
Input Modulator Output
INN Buffer ClassAB Stage
Model
4
OoCP
PGND
§§ CTRL | Shutdown oTP
Control
UWLO
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CS5290E
RS EE'
gt iR = ==tiv;
Vop TiESEMARHEBEIR 7.0 \Y
Vi WNEBE -0.3to VDD+0.3 V]
Ty SETRREEE -40 to 150 °C
Tsor SIHNRE (JR#E15%0) 220 °C
Tsre FiEEESTRE -65to 150 °C
HEEITIERE
S iR #HE ==Yiv;
Vob BIREE 2.7~5.5 \Y
Ta NERETEE -40~85 °C
Tj SR -40~150 °C
EARVE S
64 MR- -5 RIS RE 45 °CIW
0ic M- -5 R EIEERmAE 10 °CIW
UWER
FREs HEEF BRHEHARIR BERY e HE
CS5290E ESOP10L i 13" 12mm 4000
ESD B E
ESD SBEIHBM (AREFEBAETL) —--—---m == mmmmmm o mm oo e t4kV
ESD SBE MM (HLB8EFEBAETL) - oo oo oo +400V

1. ERSHUESJM TEORIRE, FENEHNIERMMBELWRRE, BUNSHBRMNTEEREHTER

m, BEERKAERE.

2. PCBHRMECS5290ERIE TS, FHFER AR T (E15CS5290EJR BRI AL A FP CBIRATATIR X I ARE, F1

iR,

R S

B AL
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CS5290E
S5
Ta= 25°C (BRIERFFRICER)
22 AR it &4 =N | BEE | RKX | B
PVBAT HEBEBE 2.7 5.5 \Y,
N N VBAT=0V, Av=2V/V
Vool WHKIERE VBAT=3.0V t0 5.0V 5 30 | mV
PSRR BRSO HIEL VBAT=2.7~5.5V,217Hz -80 dB
CMRR $t | WMANE SR _72 dB
e VBAT=2.7~5.5V
VBAT=3.7V L&, FiER(DE)| 6 10 14
|DD E??&Eﬁuzlf. %J\ija %F’:EZ( K) mA
VBAT=3.7V, L% (ABX) 10 17 25
I'sp KHTER TR 1 HA
VBAT=3.7V 220 o)
r Np=1=2 > m
DS(ON) RSB E(DZRER) VBAT=5 0V 200
fisw:p) BESEEIETES VBTA=2.7V to 5.5V 300 KHz
f(sw:ch) Charge PumpiEfllsEe VBTA=2.7V to 5.5V 1600 KHz
Rin SE i EnpNGEE = 20 KQ
Tso R ERPEERE 160 °C
Tsor TR FRIPEHEERE 120 °C
VcPouT Charge Pumpifi HHEE & IPvDD=100mA 5.9 6.3 6.7 \Y,
lcpout Charge Pump%j{&'ﬁﬂj%ﬁ PVBAT=4.2V 1.8 A
Tss Charge Pump m] 500 us
Tst SRR ERTE 120 ms
tmob_p D/ABZAE L1 TERT 8] 120 ms
4=
T4
Ta=25°C, RL = 4 Q+33pH,DIER, Cout=470uF,Ct=4.7uF,f=1KHz
o A Pl =N | HEB | RX | B
PVBAT=5.0V,THD=10%,Vctr|>2.3V,NCN OFF 5.20
b IR PVBAT=5.0V,THD=1%,VctrI>2.3V,NCN OFF 4.30
o PVBAT=4.2V,THD=10%,Vctrl>2.3V,NCN OFF 4.80 W
PVBAT=4.2V,THD=1%,VctrI>2.3V,NCN OFF 4.10
PVBAT=3.6V,THD=10%,Vctr|>2.3V,NCN OFF 3.45
PVBAT=3.6V,THD=1%,Vctr|>2.3V,NCN OFF 3.00
PVBAT=5.0V,Vpp=300mV,1.7V>Vctrl>2.2V 3.90
PVBAT=4.2V,Vpp=300mV,1.7V>Vctrl>2.2V 3.60 W
PVBAT=3.6V,Vpp=300mV,1.7V>Vctrl>2.2V 3.10
THD+N | SiEm e+ 185 PVBAT=4.2V,Po=1.0W,VctrI>2.3V,NCN OFF 0.05 %
PVBAT=4.2V,Vpp=300mV,1.7V>Vctr|>2.2V 0.27
n R PVBAT=4.2V,Po=0.5W 82 %
Tat ata=y=mlin]1l] Vpp=300mV,1.7V>Vctrl>2.2V 50 ms
T BHR S R A TE) Vpp=300mV,1.7V>Vctr|>2.2V 75 ms
Ta=25°C, RL= 4 Q#fiEEfH, ABZ#5EE, Cout=470uF,Cf=4.7uF,f=1KHz, CTRLEE[E7E1.2~1.5V
S A MRS =N :2:Rid) =X | BRI
PVBAT=4.0V, THD=10% 2.20
o I PVBAT=4.0V,THD=1% 1.50 W
o PVBAT=3.6V, THD=10% 1.70
PVBAT=3.6V, THD=1% 1.10
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, N
BRI R4 ( TA=25°C RL=4Q+33uH, NCN OFF, D MODE)
Power supply voltage vs Current Frequency Response
34 20
30 16 i
2E\ Ll ...m--"‘"" .-\
— "
b= @ 12|
o 30 N2
S £
>
3 8
3 e 8
2.8
2
g /
/ 4 Po=1W D Mg
26 A No load -
/ | | 0
28 3.0 35 4.0 45 5.0 5.5 20 100 1000 10k 20k
Power supply voltage
PRl ge V] Frequency[Hz]
Power supply voltage vs Output Power supply voltage vs Output
6 6
5 5
3 3 i
- = /
[ 4 [ 4
2 2
8 — & /
-— / =
3 3 /| g2 3
2 7 3
@) o
R.=4Q+33uH D MODE ) RL=4Q+33yH D MODE |
2 THD+N=1% 1kHz NCN OFF | THD+N=10% 1kHz NCN OFF
1 1
25 3.0 35 4.0 45 5.0 25 3.0 3.5 4.0 45 5.0
Power supply voltage [V] Power supply voltage [V]
Output vs Efficiency Output vs Efficiency
90 90
80 80
— L T
0 Ho=— 70
L1 | [
T 6 = T 6 S
3 3
& 50 & 50
L ©
o4 o4
30 30
20 56=3.6V R1=4Q+33uH D MODE | 20 Voor412V Ri=4Q+33uH D MODE|
0 AEEEEEEEE 0 EEEEEEEE
0 500 1000 1500 2000 500 1000 1500 2000
Output[mW] Output[mW]
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Chipstar Micro-electronics CS5290E
PR TA=25°C,RL=4Q+33uH, NCN OFF, D MODE)
Output vs THD+N Output vs THD+N
20 7 20 7
10 : 10 :
i i T
5.0 1 5.0 ]
1 [
|
10 10
X X
z A ——
A 02 =T Ll A 02 T
T T
~ 01 = 01
0.05 ] 0.05 —]
Viio+3.6V|Ri=40+33uH NCN OFF D MODE | Dp=rh2V RE=4€+33uH NCN OFF D MODE"|
| L L L]
30 180 300 600 2000 3000 3600 40 400 800 2400 3000 4000 4800
Output[mW] Output[mW]
Frequency vs THD+N Frequency vs THD+N
10 10
5.0 5.0
1.0W LM
— 10 10 0.5W =
X — q =
< - = o
% : P\ % bl
% 0.2 :,/ d \4 % 0.2 oW P
[ = 0.5W ~ .
0.1 = 0.1 Wg
L o]
0.05 0.2W ~ 0.05 ==
D=3.6V Ri=4Q+33uH NCN.OEE D=4.2V Ri=4Q+33uH NCN_OFF|
o1 L L 001 L L L
20 100 1000 10k 20k 20 100 1000 10k 20k
Frequency[Hz] Frequency[Hz]
Frequency vs CMRR Frequency vs PSRR
0 -10
-10 -20
-20
-30
-30
o o -40
& -40 © /
% X s
30 NS 2
VDD=3.6V
NS ¢ -60 Fd
-60 i ‘
VDD=3.6V T
70 VDD=4.2V_[Sf ] -70 i > VDD=4.2V
Ll AN Rt "“‘M T
- [IT] oo LU T[] [ L[]
20 100 1000 10k 20k 20 100 1000 10k 20k
Frequency[Hz] Frequency[Hz]

www.chipstar-ic.com

Copyright@Chipstar Microelectronics page6

May, 2023 Rev1.1




CH,pST\AR LEEEMRMEFBRAT
) -

Chipstar Micro-electronics

CS5290E

ﬂﬁg %’?J:EHE?%( TA=25°C,RL=4Q), AB MODE,Charge Pump off)

20
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B A

2
1
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0.2
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0.01

10m 20m  50m 100m 500m 1 23

Output Power
THD+N vs. Output Power
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N
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N

A
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0.01

20
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Frequency
THD+N vs. Frequency
5V, 40hm, Po=1W
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+1

+0
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-3
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Frequency Response
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5 [
I
= 2
X
Z 1 ]
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T 05
|_
0.2—= N
0.1 E—
0.05
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0.01
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Output Power
THD+N vs. Output Power
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10
5
2
= 1
é
Z 0.5
& 2
E 02 -
0.1\ /|
N\ A
0.05
)4
0.02 N~
0.01
20 50 100 200 500 1k 2k 5k 23k
Frequency
THD+N vs. Frequency
3V, 40hm, Po=500mW
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= RIF

CS5290E W& T Charge PumpFE&ESR A LLA4Q/9 5
HEEBEHNBETENREEESS 2WRIESIIE FE
B 7 ABZEDE RN TRIRICRI SRR R

CS5290E3X FH & & BY AERC((Adaptive Edge Rate
Contro) & R EZF M2 558 B Wk it FEE T EMIRY
FH, WeocmIE sk, EFCCHIRETEGBE
20dBHIHAEGN T E)).

55.0 I

200
30.0 100.0 200.0 300.0 400.0 5000 6000 7000 800.0 900.0 1000.0
FREQUENCY(MHZ)

CS5290ER IR IR ERAIP W MiE FI 5185 > T FMNEB o441
B. PCBEEMASKA, HEBU TR, SRAET
ERRP, ERRIPRRERFINEE, XLEINERIE T T
FESENIERETXINGR, BRI TSR TH
RIR, HREEHERKRE, CS5290EFRIKEINRETLL
S REHIE.

i dr
CS5290ER AL HEIRIKEEHIPWMERISI, BXTESR
DM AEMILCIRIREE, RBTHE, HEEXRENS
MFRFRMT —AENER, BEEAANINSGE.
Pop & Clicko o

CS5290EN EE AT Rz B, LM E EAIPop &

Shutdowni2{ERT ATEES H I AOBR RS IR,
HATER S

CS5290E7E 18 A M Bk AR 25 AU 1B T, %3 F 60cmy 25 47
2, (NEHEFCCIVENER, EHEEMEd Ky
TREREMISURISEA, BIERME, BE, WIK
BABEREEINCS5290EKE N REF .

OuUTP
1nF

1
‘ﬂmF
T

(Eﬁiii%}
(EWI%}

OUTN

HNFBRE(R in)

CS5290E FYMINIRAED AR EN, AJLARBRIHRE
NEZFMZEDBANEE, BREENRXEHRIEERNE
B HI. CS5290EL L T20KQM NBEIE, RISEEE
560KQ,E lECS5290EL EE 281 3s |, thal LIEId i
o B\ EB PR A9 PR E RS AR S S 1T N F28f5 18 55 1
REA WIS

CS5290E
Gain = M (X
Rin+20kQ V
Rin:#MEBETI RGN R

MAMANBEZAIANRFOENREATSH
PSRR,CMRRUEAKRTHDZE 4 E&8 B # B, R EKFEH
BERN1%EBE. PCBHBR, BFREFCS5290EM
B, TR E NSRS RIS

HNFBZACIn
BMABEMNBABIZEEKRT — I SERKE, HE
RN TR : 1

fc(-3dB) = 2m*(Rin+20K)*Cin
M AHERR/NNCIn BEEMTFRRMNENRBESHEN
B217Hz 1B E, FER/NNBIEMNFR/NDBFF SR
R E-RIERE ., NBABBZ ARFHLREEGF FiE
FESRERERERIDEIRE-IRRE, EEFERSE
10% & BIFHBE.

BERFlying#% ( Cr)

Flying BERTERRIBHROZZEEEGEE ,
Flying FE 2 HY/E B 12 5 M0 B2 1o7 3R A9 S 21 8 B2 SR A0 6 11 3K
EI8ES. Flying BEX/N, SFMBERIIAIEFAERM
HIREIEE ), MMEMmINAAYEEINE, Flying BB
X, REEEREHWE, K hthEE, HFERME
16VLALE4.7uF, {RESR BIX7R. X5R lHEHEZ,

FBERREES (Cou)
HARNREESSEMESR HiEMINBETREEBEE
BSGE AN, MTIS/MMINMEIERE. HEEER470uF, K
ESREMEEE. ATHEREHBENG6.2V, RiFH
REEERB10V HENES.

FEIFIRIBEZS (Cs)
RIFRIBBEAT LIRS IR tRE, EZERR
ESRAIX7REHEXSR FIEBZE. CS5290E I A+, B
FAVBAT &, S BIEPINT FIPIN5, EFPINT 2=
BHIRER, PINS 2EIIBRER. EPINS EH EME—
MuF IBEBE, BLUSKRER LS, X8
REREZSFPINS EHME,; PIN1 EHENXRBRE
B, TEANFNBAREERMEBR, XMNEBEEUTF
EBfKEE, TSTLALLEEBERIBIRMER, RtETFRE
HIREBE, PHLEENPRIERR, XBIEFFHR470uF
RS, BHAATIEEREJRANBEETIN, R ATEF
WRERIMBRNBEE, JUBKRE—NMuFFI—4
10uFRIRESR BB HREFILPINT ERME.

NCNII [

EEM AT AN ESE A E BB ETRESERE
SEHEATHNBHES RERSLEMEIHNE
S HEREM KA LR, CS5290ERFHNTRE
(NCN)ThEEE AR I M I KR M HE SRS X E B
HABRSGILE EERHSMESRBEIBFEANE
X theE g 7 AT R 2ok H 3 W U\ RYIR IR, B B SR B AR

BHRRERZ.
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CS5290E

RIRAZHIRE ERFIR S aHES

NenorriRE PV SR E S

p—
BEiEdIa

e

NCNInEEREE

CTRL3IgE
BEIRECTRLE| A B AN B F &7 UD 3 #HAN
CS5290ERI &7 TIFE, MTRMA

CTRLIRZS RS
0~0.3V 1t Frshutdown
1.2~1.6V A B*yé’fﬁit

1.7V~2.1V Daxpraast

>2.3 Dsrpesst

EF ERAEH SN LREARTRERAMUTIRE:

MR EEMIOTFIBEE2.8V, WINE = EBFEAION
LIRS EEBEII S TIEKSHTIE, HI01F110288 H1KE
FEHBETE, CS5290Ei# Ashutdownts=; %1014 = HIRHE,
10287, REEINSIENRT,R2EE[E LY § 18 Vetrl B [E7E
1.2~1.6VZ jA), CS5290E#t NABE = ; 2 Vetrl BETE
1.7~2.1VZ |8, CS5290E# ADEHEHFEN; HIOIET,
102E B ¥ RERNESIENRS, R2E [BELHIEEVtrl BBEXTF
2.3V, CS5290E# A\DEAMIEET; R1, R2MEITEREE
BESHNINE LT, MODEESAZEIRIET.,
R1

1701
2.8V

Vmote=2.8*R2/R1+R2

1102

2.8V CTRL

Vmote=2.8*R2/R3+R2

PCB iRit&E

NTFH KRIECSE5290ERIMRE, PCB ImBEMEALMAE
FREE, RINTEMIZBRELATERL:

1: REPME—KEMERRLHCS5290E, HER
KRERXTImm, XBESRERITEIRSIMKE.

2: Flying BA/RE5IFCS5290E YCN FICP 3| MK
B, BIHAESCot FIECPOUT BIHIME, BRAIE
3L R 2.

3: CS5290EHMNEBMBMANERERERIESHM
INN FINP 3|HIi 8, BEANEZERITELIEIRE
PaN

o

4: BEHMBEBAIEIASHFRIOUTN FIOUTP 5IHIME,
SRERNNREEERERME, EFNREREES
0.5mm,

5: ATHRBRITFAIEAMEE, CS5290E HWEUHRAFI
GND 5|HEERERXAERNHEEE, B EEET
BILERIFEHTE.

DEMO7

& CS5290E demoboard (ERHO) @R

I

[Ei} {H‘-@

= (g g =
-

www.chipstar-ic.com

Copyright@Chipstar Microelectronics page9

May, 2023 Rev1.1




cpor BB ESHEIR M FERAR
. Chipstar Micro-electronics

CS5290E

CS5290E IHIEEFER

L] Q 1]
L] 1]
L] T =
L] 1]
L] - 1]
m
m
(T ] - - 11
(L] - T
(L] = - T
m
L] oS | 11
| N p— —
L] | o 11
SYMBOL MILLMETER
MIN INOM | MAX
A — | — | 1.50
A1 0.02 | 0.05 | 0.08
A2 1.30 |1.40 | 1.50
A3 0.70 [0.75 | 0.80
b 035 | — | 045
c 020 | — |0.24
D 4.80 | 4.90 | 5.00
D1 3.10REF
e 1.00BSC
6.05 | 6.15| 6.25
E1 3.82 | 3.92]| 4.02
E2 2.20REF
L 050 | — |o.70
L1 1.15REF
h 0.30 | 0.40 | 0.50
8 0 — | 8
g 0.15REF
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TAPE AND REEL INFORMATION

REEL DIMENSIONS
o}
Ree\?gweter
PO
tl» P2 mmmmp-  DIRECTION OF FEED #D0 =
OO0 ODODDOODODOOOOODODOODOOSOOD OO
1 1] 11 =
R H‘_H""H“’ ] H‘_H""|'|:‘Sv|| I1 |‘
- N
w|  12.0040.30 [P0|  4.00+0.10 g
S — A0l 6.60+0.10 1
p 8.00+0.10 Al = 1 |
E| 1.75:0.10 |Bo| 5.40+0.10 N
F 5.50+0.10 BI1 A0=6. 60 g
P2|  2.00+0.10 KO|  2.05+0.10
DO| 1.50+0.10/-0.00 [K1
D1| 1.50+0.10/-0.00 | t 0.2540.05

—~, IR

N & magmese

\' BEESDF A
RSREB

MOSHEIFEEEHEIR:

BHERTERSHMTERST 4, SREX T EAIFRBSHEHE, ATLABRBA LEMOSHER T A#F IFE SN 5 [HeA0HRIA

« BEAREBISEFER IS,

* REIMTIRID,

* SRECIREERN TR LUz,

* WIRRASAAREIE R TSR,

;Hiiﬁ%’ﬁﬁ’x?ﬁ%?ﬁﬁﬁﬁﬁﬁ%iﬁHE:E?E’\JEEIH. BARBITEM | EPECBIMREERRASER, FRITAXESESE5EN
TﬁOEMEF«%VKFEEIEﬁfﬁ%#?ﬁ[‘ﬁ—fﬁﬂﬂ%ﬂﬁﬁﬁﬂiﬁﬂIKEE’\JEI‘E*E. LB RAEMER LSS R RETRERIT BN HIERET

REIREFRRRZLIEE, LUBRBERMXIG AT REEM A S DB S R ERAIRE !
s FRBRORETKELE. CSEERMBFERASKBRAIEFRMERSFN R !

il
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