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HARZSH Ei=tun
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GPS/QZSS/SBAS: L1
Galileo: El
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Az TTFR <23s
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1.6 5 ik

GPS/QZSS: L1
GALILEO: E1

GLONASS: R1

LEes) BN R G IS AIEEME TAER
AT6668-6N-22 BDS2+BDS3: B1I+B1C™" Industrial -40~85C
AT6668—-6N-32 BDS2+BDS3: B1T1+B1C Industrial -40~85C
GPS/QZSS: L1
AT6668—-6N-74 BDS2+BDS3: B11 Industrial -40~85C
GPS/QZSS: L1
GALTLEO: E1
GLONASS: R1
AT6668U-6N-74 BDS2+BDS3: BII Automotive AEC-Q100 -40~105C

E[1]: 6N-22 RUSAUSHR L3 R G, AR HAL TR S .
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Reserved
XREF 28 | GPIO12
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2
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VDD_BB
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GPIO17 | §
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© ]
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c c
o ]
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B 2-1 305 Fr b 2 A
2.2 EEAR
FP5 | AR 1/0 2% Ihigik
1 VDD ANA UL LR AL LDO Faith, XF A% LuF ZoRlHgE
2 VX _OUT B 10 T2 TCXO FHYR, XML 1uF
3 XREF Bl 10 BB N i, #h422 TCXO
4 TST RF BifLl 10 SR AR ki 1
5 VDD BK B 10 A0 LDO [dar it XfHiEE 1uF R
6 VBAT (LN Kt IR BRI
7 VDD 10 - H R e 10 FIEIIHIN
8 GP1015 X A GPIO, HT-ARHRA
9 NC
10 ANT BIAS Bl 10 BUIRRLAL AN, 5 VDD 10 HEAH(
11 RTC 0 B 10 RTC 0SC K%
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12 RTC I B 10 RTC 0SC F%i A

13 GP102 X WA GPIO, ERIASA UARTI ) TXD

14 GPI03 S i GPIO, ERAJN UARTI ) RXD

15 Reserved B R PREG o, i B

16 Reserved B7 X ] PREE o, R 2

17 nRST I EV SMESE LI, A B, AR s
18 GPI01 ES i GPI0, ERAN UARTO ) RXD

19 GPI00 X W H GPIO0, ERAN UARTO ) TXD

20 GPI1017 S WA GP10, BERIMEIA

21 DX_IN UL LR DCDC %\

22 DX _OUT 4L T0 DCDC % 4

23 VCORE LU, LR O 2 FLYREI

24 VDD BB K R B A% LDO i, X b 2. 2uF Rl
25 GP1023 X i GPTO

26 GP1022 ES M GPIO, EKIA 1PPS #ijth

27 GPI013 L ES i# ] GPIO

28 GPI012 e i GPTO

29 Reserved ES PR 0, ff A

30 ON_OFF AERITUN KWrhl, EW TAECRFES T N B
31 GP104 S B GPTO

32 GPI05 AL i8] GPI0

33 GPI08 S A GPIO, BN

34 GPI07 S I GP10, ERINFA

35 GP106 AL iE ] GPIO

36 GPI010 S B GP10, ERINFA

37 GPI09 S W GP10, ERINFA

38 VDD PLL B, TO BAHER LDO far i, XM 1uF R

39 VDD RF P U4 LDO fhr e, WfHBAE TuF Fof A

40 RF_IN S TO RF i\

EP GND JRHB 4R ANFLRER AT, DA R Bz
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ROM <> JMgIEO ON/OFF
. £ERk: <l
SPI, UART, I2C, > GPIO
GPIO e lz’éRST/
RAM <«—> HFEE 12¢/5P1
it 1
¢ s T RTC XTAL

K 3-1 05 HEE
3. 2 5T ER
SR S A B R T EZ S5 BDS B11/B1C. GPS L1. GLONASS L1. F F4ERE
14 LNA/RFA FUAIAHEER PLL, SERRJEN A ADC. IR ZFhSHHMAE . S R R4l i
B, BERUI R AT R, ADC SRAEEATR AT & .

3.3 B ALiES

331 ZRFELENES|E
PRI T OB 2 R 48 LR ACLEG| %8, SRR BDS/GPS/GLONASS/Galileo RELMHITE 5,
HRIRE E AL, FTLARE SCE AR EAEAL AT B, JCH AR T e Ay 45 S A A T
PERE U B B3
3.3.2 CRTRTEhER{D X
SEIFIF e (RTC) AL T Mt i i X3, s PRS2 RIS Dh#6 LDO #EAT 4k HL . RTC 7E 32 s
WS, & b GE R AESE IE T LR, R ORIE & 4 RAM H AR A £ K
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3. 4 HiRRZM

ORI T A WREATIN L, AT AR S AT R et o JFARGE i s K/,
AN PRRER IR o A ER ZAS I LR BRI T DR 37, S PR 5 A R 2 i L D PRI
PRI A PR AR . K FBRE LT =MoRAS, VDT BOEER, fRRE&
TR HERRTBOEEN, R REIEN,; M Re#E R AR, R Rt iit.

3.5BBEAER
3.5.1 S HIEIFERIREES R

R, JEHLUE VDD 3. 3V f2 i 3. 3V HUIE, 4R fEEL.

VDD_3. 3V 4% H] VDD_T0 45385 ) 10 PAD e, [FINF45 A ES POR fitH, JRiEN—4>—
PRy XA AR L 4 R ARG 5K 26 358 ok o

VDD_3. 3V 323 DCDC F%a At DX_IN X DCDC it H, 4 F DCDC %t 15 9 4 3% LDO #r N,
FE PS4 LDO Xt 1y A S AT 3t 348 2, AU o R B o

ey BV (VBAT) b st Jy F 46 0 DX S0 AI FhL, P 7 = Wl Yt el P A v Ay 4% 473 PR £

VBAT |
VBAT >| BK_LDO }—>| Backup&RTC |
Ant_Bias 4—‘ Ant_detector

A

VDD_IO
‘ »  I/OPAD
TCXO Feed
(VX_0UT) Tcxo |

DX_IN VCore
VDD_3.3V DCDC LDO |—>| RF/PLL/ANA |
BB_LDO |—>| Base-Band |

PSSR A5 A B

:

B 3-2 B R EHAE L EIE T 58 (AT A VT DCDC)

3.5.2 7R3 DCDC RIREIRIERTT 5

TEAT S5 PMU S0t AE AU UL T, RTABEATAS F P30 DODC, AT 25 DCDC £hiS
FOHUERIIL A ST VDD (VSR 2. 7V73. 6V, MERRLAME. SARMEA 10 RUE L
VDD AR, A VDD 4k o [ 5 T B DI L )
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AN AL I AE & 0 B IR (VBAT) XFes B ()48 03 X Sk H, AT 7E 32 F YR b B L T
A H RS EE
VE: A8 DCDC I, DX IN FI DX OUT 4 BiHEE B 5.

VDD_BK I
VBAT }l BK_LDO }—>| Backup&RTC |
Ant_bias 4—* Ant_detector

A

VDD_IO
¢ > 1/0 PAD
TCXO Feed
—> oo |90 |
DX IN DX_OUT
VDD ] DCDC LDO }—>| RF/PLL/ANA |
VCore
BB_LDO }—>| Base-Band |
B8 X AR RS

B 3—4 AN F N E8 DCDC ) H s iR 7 &=

:

3.6 R EN
AR T A R, ISR AT B, S R T

160ms
nRESET

(internal signal)

i (i i i :
i ) )1.55M i i
VDD_IO | | | | |
| | | | |
TCXO XREF | :
(Pin signal) !
l ¢ I . I
2 | o
VDD12_BB | | | | |
| | | | |
! « | ! « | |
| )) | | )) \1 %
nRST | | | 1
(Pin signal) : | :
| : |
I

| |
160ms | I 160ms
| |
| T
| |

B 3-5 & Fr BALI e ]
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GNSS B EEA7 SOC it
¢
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4 BS54

4.1 HBR4FME
S5 %A RPN | AL
FHL Y % b B S (VDD ANA/VDD_BK/VDD BB/VDD_PLL/VDD RF) -0.3~1.8 | V
FELYE s 4 HL S (VDD 10/VCORE/VBAT/DX. IN) -0.3~4.1 | V
FE48L 5] B & (RTC_O/RTC_T/RF_IN) -0.3~1.8 | V
HoAth 5] JH R -0.3~4.1| V
BRI A N\ )% 5 dBm
AT6668 -40~85 C
TAERESRE .
AT6668U | —-40~105 C
el 150 C
IR -50~125 | C
4.2 BEiR4FM
MR TA=25C
4.2.1 EBiRER
5 %A e/ ME ML TR SN <R v
2.7 3.3 3.6 Vv
VDD_T10
vV
VBAT 1.4 3.3 3.6 Vv
VCore 1.4 1.5 3.6 Vv
DX IN 2.7 3.3 3.6 Vv
422 = 10 &)
ZH | Ui f/ME AE | RKME AL
Tleak | JFEIRHNE — <1 -— uA
Vil R HLP 4N L -0.3 0 VDD 10%0. 2 vV
Vih 1 PN R VDD 10%0. 8 — VDD 10+0. 3 vV
Vol R HL P4 L — 0 0.4 v
Voh e HE P H R VDD 10-0.4 — vV
Rpu st oA=EN e 40
Rpd 4 L BE 40
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4. 3 R RFM
M Ee . TA=25C

P pyn _ ZHAEhR %
wRAME | SURE = N/|- B KA
GPS-L1/Galileo-El 1575. 42 MHz
A BDS-B1T 1561. 098 MHz
BDS-B1C 1575. 42 MHz
GLONASS-L1 1597. 78 | 1602 1605. 66 | MHz
B @VDD_10 1.65 v
AL ] 160 ms
TCXO fnfRA % 26. 000000 MHz
TCXO Mg fE 0.5 1.5 Vpp
RS VDD_10=3. 3V 2.5 mA
o 0 FL I N
AL 45 50 65 mA
FELR DR HLR
TREAG I P % 50mA@VDD_10=3. 3V 0.3 v
HEALIEATRE BDS+GPS+GLONASS
TAEHIR VDD _10=3. 3V o1 mA
Ha b 2% 0 FLI 8 uA
PRFAR 20 L IR ON_OFF=0 30 uA
RTC Crystal #iZ 32.768 kHz
RTC Crystal 8%k
‘ 80 KQ
BECHIE Rs
RTC Crystal HECHZ 12.5 pF
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5 NHTG R

518FHR

_
s
S

— GPIO9

o [E]
o (B
avios [ & |
epo10 [ & [— Gpi010
epios [ & [— Gios
epo7 [ £ |— cpio7
opios [ & |— cPios

VDD_PLL

epios [ 8 |— crios

DCDC
LDO

ANT 100pF
]
33nH
0.1uF Ne J
._| H|| 1uF =
H—
'||_H 1uF
L[ VDD 0SC [|—|
TCX0
EN GND [J—|||
1.4~3.6V
J_ _lo1ur
' :L: 33v h
= 0.1uF
:L: GPIO15

Backup

RTC

A7 %A PIA% LDO SR A AP DCDC ik HEL, 3@ AT 3. 3V MLy (i FL R F
ARG R BB A IR 2, Oy AMER S 23 i 18d~35dB. A YRR Zkilid
ANT_BIAS Bhe, DA ZAG MR B R o P R e ot e 1 EL 52 9 P AT L 258 o7 S 10
BN o REIN & B A S AN TS 1. 2V ansRAME LNA B /2 B, 2 f s

BEAT R L

SERE Bt B s, #H s T2 UARTO, RN GPIOO (TXDO) F1 GPTIO1 (RXDO).
UART 3ty 711 22 WR ARk B BE A PR AT L BEL, VR AR S o 2 FH & 2 R B A . v, FRAE AR
] RE 51 RS K 59 T S B R AL S R

[y
- Reserved
H Reserved

GP102 _m GP102
GPI03 —m GPIO3
|||—'_L'—H nRST
rx00 —] & | epion
™00 —| B | ePi00
G017 — 3 |

K 5-1 8RS H I AR 1 (L DCDC fEH)

MEHE S SFIERIESE “ R EAE S BOM kAR

SCRYYRE . DS-AT6668 FRASE: V1.4
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5.2 N#% LDO R E1Z#E

2.2uf

voo_es [ 24— H]|
VCORE ET 1.273.3V
AT6668

ATE668U ovour [T — =

DX_IN [ 21 —

P 5-2 PN R%Z LDO H 4036 LY B R it 5 3
W 5-2 Frs, WAZE LDO FJE A I VCORE HH R S5 FE B BEL it i, Fa RS 1. 5~3. 3V,
HTFAMEH £ DCDC, R EA[AE T ANEEA 1L ANEE.

DX_IN F1 DX OUT &l &7,

5.3 BiR KLk inEBFN N

I, T YRR S I LK R DA VR R R KPIRES, BN RS 10 R, B
KHUE 3.6V, ANT_BIAS [ YHIRELBIHL, $2—> 33nH B 47nH [RSHARHLEAT 0. TuF HEA )
PRV B FBHRR AU 5o %I 2 E PCB L RS S 500 A 3 «

FER: HMEIN T BRCRAE S LC IR A, RIS 587 e 2 o 5
ANT_BTAS 31, 38 Rk il LB iR ) o el R AE SR T PR B KT 2 A B B I, i3
BRA B2 2R

RELEHNMIBRIN BN R L NI RN 2. 5mA,  J6 26 ORI R BRI A I BRIA A 50mA .
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e¥ootuy seOPEOOOO®

Active Antenna
100pF
- Ilﬂn,, oY [ — ] RN
AT6668
33/47 AT6668U
% nH
ANT_BIAS
T2 | ant
_[ 0.1uF MAX % Detect
1 3.6V '
— VDD_IO
0.1uF

L
Pl 5-3 A PR LA AN R
5. 4 Btsnka N1 55

SARME S M RF_IN A, SPERZHIE LI BHLNA, BB AR LD M o WOy
18~35dB.

5.5 B EEFN ESD

g S B I R R AR, BARASE B Calid HBM2000V ESD i, {EAEM AN fE
R AR, BRI T AT A S BOE R0 B BUORS R BRI S R i i ESD B,
FEAE HL B R I A IE 1 ESD B it

SRR LICELE S AMARI ], T N By 5 R et

5.6 BE B PR

B I B R R P AR R BE S R B O L P B, B9 R L e ARG L
KEJE AL 1) %5 o BT LA T T ARG i O A PERE, UM P 232 A o EE 1) R IR
RS R I B 225 R . HERE U BRI 22/ T 2ppm, 42 B2V ] (AT6668: —40°C ~
85°C; AT6668U: —40°C~105C) #jifii/NT 0. 5ppm. FXF PREF I FE FIHR 2453 Rl 3R USRI
IR AN IR TCXO.

5. 7 SCHTET4h RTC

SERFESEF (RTC) A7 T 24 fr By At FE X8, ARAIE = B Y B S5 45 10 RAM H (g 25 AN
YRS DS-AT6668 B Z: V1.4 12/19 )
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MR E G SRR U E E A, RTC 0SC S U fm ik, $EAERS 1% RTC T F1 RTC 0
S, LT AR AEM e, WA

7 RTC_|
AT6668
AT6668U
1 RTC_O

32.768kHz

K 5-4 32kHz RTC Toi ik
O B B BN, VE RS ST M RTC TN, HFHAMR RTC T F i R A
o 15Ve WA, mAEME S 2B EEMB RTC T F, A% R1 5 R2 HUfH, f#RTC I L
B i H P 0. 9~1. 2V

I

32.768kHz YW ] RTC_
R1 AT6668
AT6668U

1

R2 [1 RTC_O

K 5-5 32kHz ELFEHTPfa N CHLBH AN KD

5.8 BIREIE

SHA R TR, TR RIRFEA Fib & O B

TR Fra IR IER g, H ON_OFF & A s ER, ST TR,
REAT IEH (155 B ORIR 5

PRI Py AR I e, ON_OFF & JAIBAIG, CKE9<H] DCDC ATPY B LDO, Sl i i
RIS RS 1L TR, BERIFERIRRZS . 24 ON OFF & s ja, Bk AshikE 4T
TEREE GRS TR 3.

R A S HIRR VDD _BK Z AN BT B, XN R AR/ R4 RTC I b
g4 RAM BIA) . BRI JS, SRR AT DU A4 RAM RS, DASEI AR B 45 30

LS5V S S F 10/POR RTC/#47 RAM
A TARRE v v v J
PRIRAE X X J N
R 8 A X X X J
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5.9 DCDC

KM Fr | DCDC AT A R4 FEAAS DI AE -

IR RGN DFEABUR, 508 N5 A AR, AT RIAMEEH] DCDC. BEiF DCDC 4 A
I A A A

NN DCDC TSR P f i85 PR RE RIS, LR gek /s DCDC iy A\ it AT JE 2 K B2
LAk PCB A Ja 46 &1 Rl ) FL R L 728 S5 A1 28 25 SR AU 5 N 11 B SRR SR T 241

DCDC % N 3 ) LY e A FE 2, SR 2. 2uF BA_E FLZR, HEK I8 i A 3R B HESE DX IN
B i U 4L Tul DR, BZE 4L TuF BLE, HEFE 4 Tull+10uF [R4E

DCDC #r N\ FL 28 A tH P2 A A R A et . SO I 2R 5 PCB If bR 24 201 78 43 1T
RAFIIZESR . IiE & 2485 K PCB B2k 5 LA fLAH .

5.10 LDO

AP PR LDO, LDO i th A 55 B UEUE BER 0, PCB BV i R I 35 2
AL IO LRI, D VT35 B A L

5 11 &P EIR

HEFE P — AT 7 LN A B VAR HL A, S RTC A 43 RAM (#4543 AR, PASC
R B AL . T A BLVR AT AS R R, R L P T B F A A R R T 78 R A R T
VDD_I0+0. 3V,

WRAGA T EARBITIRE, AT Oy i, VBAT EIESS; HAGHH)E, RTC
ANEEA7 RAM HH T 38cA7 RS, R IR AR, @A E BARERAE, TR BIThRER R AL

e RIS YR, VDD BK B A 2R e A AT A B

Ext VDD vDD_IO VDD_BK
X -
- I G LDO —[]—_L
l iz RTC 1uF[
RAM =
Coin-Battery . VBAT
Or Farad Cap I

K 5-6 & fr IERTT R
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5. 12 BRELE
O AES UART Bt T TR AL S, O R/ A, PkeR, xpsE I+
J& UART %y 5] 45,

Y aESES

6.1 A ERIRELN

AT6668
X-XXXX-XX
XXXXXXX
o

Yy i B

AT6668/AT6668U SR

X—XXXX-XX 43 FFRR

XXXXXXX 5]

T X7 ARIEE 70 KM PF 5 B B N7 A
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6.2 TR
SR QN5 X 5-40L (PO. 40T0. 75) 3, T &EE R,
D _-_
Nl | | 0
JUuUUuUuUuU —
-4 - L FY}
— N
— (am
— o
— | = (-
%_ = = B +_ —
> -
— D1 (a
— -
N2 ]
aAnonannNanNAn
| | h N11
Top View Bottom View

:

‘dg[:j===T]'ET1Er[]1]'ET1Er[]1ErEI===’==

=
Side View
B R
Symbol Dimensions In Millimeters | Dimensions In Inches
Min. Max. Min. Max.

A 0.7 0.8 0.028 0.031
Al 0. 000 0. 050 0. 000 0. 002
A3 0. 203REF. 0. OO8REF.

D 4. 924 5.076 0.194 0. 200
E 4.924 5.076 0.194 0. 200
D1 3. 300 3. 500 0. 130 0.138
El 3. 300 3. 500 0. 130 0.138
k 0. 200MIN. 0. OO8MIN.

b 0. 150 0. 250 0. 006 0.010
e 0. 400TYP. 0. 016TYP.

L 0. 324 0.476 0.013 0.019
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TS RRRS

7.1 BiEEFR

Moisture Sensitivity Level (MSL): 3 Z&

MSL i% 2% 1PC/JEDEC J-STD-020 FrifE .

7.2 ERERZ

300t
280

260} I8¢ o0
240}

230 aboveP?0C, remian at least3osec /. N\ _2257C
|
Ebsec

200}
180}
160]
140f
120f
100]
80}
oo
40f
20

60~90sec

[

Temperature (C)

20 40 &0 80 100 120 140 160 180 200 220 240 260 280 300

Time (sec)
D ERE

R i 1) DA CRAIE S B T AL R ) & BEAL AR BE . B 2R PCB AR B 2 4 [, AT LAY
TP et 1]

R S AKR OB AR X GRETE 180°C LA 1), N T Bj 1k e AR AR 145147 ,
82 IS e 248 R TR N 1

B ZE I B ERAAE
T EE=1~4° C /sec, 25° C tol50° C Vi
TG EE=140° C to 150° C, 60sec~90sec
WP Eh=225° C to 250° C, K#J 30sec
FREE=2~6° C/sec, to 183° C, K% 15sec

MEE] = K% 300sec
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O R e

T

8 B5IEH

8.1 g

O RKHAREE G, Rl s serett. Bsm R T

= % -~

D 1.5520. 05 0040, ) 5
oL i ‘\*\2 0040. 10 4‘* ‘ _004;‘0_ 10 %

| '\ | ! | | ! | !
PoTo-olo—0-o-0-o\—

| 3 \ N N ‘

e ) 9
| |
5.301+0.10 8.00£0.10

8.2 ESD B3R

TEVE AL A X B A A 7 e A v 7 e LA 7

CAUTION! ESD SENSITIVE DEVICE!
EERMEH. SRR R R
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