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1.1

UFirebird™

UC6226
SBAS

uC6226

UC6226
GNSS

UC6226 QFN40

Chapter

unicore’

Uc6226
NIB
1707

1-1 UFirebird-UC6226

UC6226 28nm PMU

GPS GLONASS BDS Galileo

DC/DC LDO LNA RTC
PCB

AEC-Q100
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1.2

UC6226

°
> 64
> 1
> -147 dBm -160 dBm
> 5Hz

° GPS BDS GLONASS Galileo

L4 26MHz TCXO

° 32.768kHz

° DC/DC

L] ROM Flash

o 5.0mm x 5.0mm QFN40 0.4mm
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1.3

UC6226  GNSS

1-1UC6226 GNSS

GNSS
3 -147dBm
-160dBm
-154dBm
-158dBm
<28s
AGNSS® <4s
<1s
<1s
1CEP, 50%
2 -130dBm CNO 41dB
3 LNA
4 -130dBm
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1.4

GNSS Antenna

' - ﬁm RF_IN

GNSS RF il
s T v-io
- ————
Down Conversion V_Main
AON
Toxo | ' -
26MHz A/D Conversion V_BCKP
RTC E 32.768kHz
Digital Interfaces
SRAM UART K—> UART
GNSS BB
ROM
CPU > GPIO
GPIO > PPS
Flash k—— EXTINT
1-2 UC6226
UC6226 GNSS GPS BDS GLONASS Galileo RF
GPSL1 BDSB1l1 GLONASSL1 Galileo E1
1.5.1 GPS
UC6226 GPS 1575.42MHz L1
1.5.2 GLONASS
UC6226 GLONASS L1 1602 MHz +k*562.5kHz k=-7~+6
GLONASS
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1.5.3 BDS

UC6226 1561.098 MHz B1 GPS
BDSB1

1.5.4 Galileo

UC6226 GPS  Galileo

1.6

UC6226 “ Unicore Protocol” UC6226 UART

UFirebird_Standard Positioning Products Protocol Specification

1.6.1
1-2
]
A/D Analog/Digital
ADC Analog Digital Convertor
AGC Automatic Gain Control
AGNSS Assisted GNSS
BB Baseband
DC/DC Direct Current to Direct Current
DGNSS Differential GNSS GNSS
Galileo Galileo Navigation Satellite System
GLONASS Global Navigation Satellite System
GNSS Global Navigation Satellite System
GPS Global Positioning System
LDO Low DropOut regulator
LNA Low Noise Amplifier
PGA Programmable Gain Amplifier
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PIO Programming Input/Output

PLL Phase Locked Loop

PMU Power Management Unit

POR Power On Reset

RAM Random Access Memory

RF Radio Frequency

RTC Real-Time Clock

SBAS Satellite-Based Augmentation System
SAW Surface Acoustic Wave

SPI Serial Peripheral Interface

TCXO Temperature Compensate Crystal Oscillator
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2 RF

RF
GNSS

PGA

2.1 LNA

LNA
LNA LNA

2.2

2.3

uC6226
IF

2.4 1/Q

Chapter
1575MHz 100 MHz
LNA
GNSS | Q 1/Q
I Q A/D
17 dB~45dB SAW GNSS
LNA
I/Q GNSS

GNSS

GNSS
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2.5 PGA
PGA ADC
AGC
PGA GPIO
2.6 ADC
UC6226 6bitADC  A/D

PGA

Q ADC

ADC

6
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Chapter
I/O0 VvDD_IO VDD_IO VDD_IO
UC6226
UC6226 10 10
3.2
3.1.1 UART
uC6226 UART UART1 UART2 UART
921600bps
PIO6/PIO7 UART1 UART D_SEL
UC6226 PIO PIO6/PIO7 SPI UART1
PIO15/PIO16 D_SEL 3.2
UART2 PIO17/PIO18 PI010/PIO12 PIO2/PIO3 UART2
PIO17/PIO18 UART2
3.1.2 SPI
SPI

PIO GPIO PIO
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3-1PIO
PIO # 1/0
0 GPIO 1/0
1 GPIO 1/0
2 GPIO 1/0 TIMEPULSE UART2 TX
3 GPIO 1/0 TIMEPULSE UART2 RX
4 GPIO 1/0
5 GPIO 1/0
6 T>1 o UARTLTX  D_SEL GPIO
7 RX1 [ UART1IRX  D_SEL GPIO
8 GPIO 1/0 scL
9 GPIO 1/0 SDA
10 D_SEL [
11 TIMEPULSE | O 1PPS EVENT
12 BOOT_MODE | | UARTLTX,
UART2 TX
13 GPIO [ EVENT,
UART1CTS,
scL
14 [ EVENT,
ANT_DET
15 ANT_OK [ ANT_SHORT
16 ANT_OFF o) SPD_PULSE
PIO15
17 UART2 RX [ UART2 RX scL
18 UART2 TX o) UART2 TX UART2 TX
SDA
& UC6226 10

10
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1 VDD_IO V_DCDC_IN/V_CORE UART
UC6226
UC6226
2 VDD_IO V_DCDC_IN/V_CORE V_DCDC_IN/V_CORE
UcC6226
TIMEMARK TIMEPULSE TIMEMARK
PIO11 PIO13  PIO14 PIO TIMEMARK
EXTINTO  EXTINT1 GPS
TIMEPULSE PIO2 PIO3 PIO11 TIMEPULSE
TIMEPULSE GPS UTC
3.5.1 TCXO
UC6226 26MHz TCXO RF PLL
3.5.2 PLL
PLL TCXO 26MHz
3.5.3 RTC

RTC 32.768 kHz 32.768 kHz

11
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10 V_BCKP RF CPU
RTC RTC RTC
Retention RAM
RTC GNSS RTC
RAM  RTC V_BCKP VDD_IO
32.768 kHz UC6226 32.768 kHz
RTC_|I RTC I
0.9V~1.05V uUC6226
3.54
3-2
RTC
26MHz TCXO 32.768kHz
XTAL_I RTC | RTC_ O V_BCKP RTC
26MHz TCXO 32.768kHz
XTAL_I RTC | V_BCKP RTC
26MHz TCXO RTC RTC_O
XTAL_| RTC_I GNSS
> 26MHz TCXO TCXO LDO_X XTAL_O
> 32.768kHz RTC 0.9Vpp~1.05V;,
1.05V -0.2v #+0.6Hz 20ppm

12
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VDD_LNA
VDD_ANA]
LDO_RF_OUT
POR_RF
LDO_C_OuUT]
LDO_M_OUT]
I: POR_C
I: POR_M
V_DCDC_OUT
V_DCDCL_IN -
LDO_F_OUT
VDD_IO
_ H—o—@ LDO_X_OUT
POR_RET
3-1 PMU
PMU LDO
> Core
Core RF LDO LDO_C
LDO_RF V_CORE V_CORE LDO_C_OuUT
LDO_RF_OUT LDO_C LDO_RF RF
LDO_RF_OUT RF PCB VDD_LNA
VDD_ANA RF
UC6226 DC/DC V_CORE 1.0V-1.2V  DC/DC bypass

13
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V_CORE 1.2v-1.98V
> 10
10 VDD _10 10 Flash ADC eFuse
VDD_IO 3.3V 3.0v-3.6V 10 LDO_F
Flash ADC eFuse 1.8v LDO _F
LDO_F_OuT
> Backup
Backup RTC Retention RAM VDD 10 V_BCKP
VDD _10 VDD_IO V_BCKP V_BCKP
1.65V-3.6V
>
26MHz TCXO TCXO LDO_X LDO_X OUT
TCXO LDO_X
TCXO TCXO RTC
V_BCKP TCXO
3.6.1 DC/DC
UC6226 DC/DC
DC/DC V_DCDC_IN
V_DCDC_OuUT V_CORE DC/DC V_DCDC_IN V_DCDC_OUT
V_CORE
DC/DC V_DCDC_IN 3.0v-3.6V DC/DC
V_DCDC_IN/V_CORE 1.2v-1.98V
UC6226

50mv

14
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4.1

TTFF

4.2

RTC Backup RAM

Chapter
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Chapter
UC6226 2 UART
BOOT_MODE (PI012) D_SEL (PIO10)
uUC6226 Core Backup Core
26MHz Backup RTC Retention RAM
RESET Core RESET
POR_IO 10 10 2.93v Core
POR_DCDC DC/DC DC/DC DC/DC 3.0V
Core DC/DC bypass 1.2v Core
» POR_C 90% Core
» POR_RET backup backup 0.6V
Core

RESET_N 5ms Core

16
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> RESET
Core
Backup RESET
» POR_RET backup
> RTC RESET
backup
5.4
UC6226
VDD_IO
UC6226

V_BCKP

DC/DC

230ms

Core

backup

bypass

DC/DC RTC

17
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5.4.1 DC/DC
VDD_LNA
VDD_ANA
LDO_RF_OUT
POR_RF %
—{ >
LDO_C_OUT]
T
) -
1 LDO_M_OUT
T
V_DCDC_OUT
V_DCDC_IN:I
_% T DCDC
_@ LDO_F_OUT y
e '
VDD_IO
Tl F POR_RET 1
i [50.FET | —
T I
5-1DC/DC
DC/DC V_DCDC_IN
VDD_IO 10ms VDD_IO
V_BCKP VDD_IO RTC

VDD_IO

18
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5.4.2 DC/DC bypass

VDD_LNA|

VDD_ANA|

LDO_RF_OUT

——

POR_RF

LDO_RF _!>—>
LDO_C_OUT,

L
POR_C
LDO_M_OUT|
I
V_DCDC_OUT
S V_DCDC_IN@J
T 1
_@ LDO_F_OUT J_
e !
VDD_IO
i . © _e_@ LDO_X_OUT 1
ol F POR_RET 1
V_BCKP -°
J— | LDO-RET | >
T ]
5-2 DC/DC bypass Main Supply  1.2v~1.98V
DC/DC
V_DCDC_IN V_DCDC_OUT V_CORE VDD _I0
& 1.2V-1.98V 1.98V UC6226
VDD_IO 10ms VDD_IO
V_BCKP VDD_I10 RTC

19
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5.4.3 Backup

Backup

V_BCKP

VDD_IO  V_BCKP
backup

backup

VDD_IO
VDD_IO

10

V_BCKP

20



UC6226 DATASHEET

Chapter

6.1

"
2
« S
= z w
= = < w n — o~ <)
< [ o pn - = pul — =) o3
z o a ) =] =} =} o o o
puur > o | o a a o o o a
o m m m ™M o m
VDD_ANA PIO3
5 -
XTAL_| PIO1
[ ] ]
o III Ire bI rd -
LDO_F_OUT I PIO4
V_BCKP El QFN 0 PIOO
—_— 4
Top View
PIO17 P V_CORE
NC El V_DCDC_OUT
PIO18 V_DCDC_IN
- -t - - - - - o~

° J 2 2 g2 g % 5 & g
v E o =] & & T
E o« @ o @
w
3
6-1 QFN40
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6.2

6-1
Name Pin Power Domain Description
V_DCDC_IN 21 DC/DC DC/DC
V_DCDC_OUT 22 DC/DC DC/DC
V_CORE 23 Core Core
V_BCKP 6 Backup
VDD_IO 7 10 I/0, TCXO Flash
VDD_ANA 1 Core/RF
VDD_LNA 39 Core/RF LNA
LDO_RF_OUT 38 Core/RF RF LDO
LDO_C_OuUT 24 Core/Logic Core LDO
LDO_X_OUT 2 Clock TCXO/crystal LDO
LDO_F _OuUT 5 Flash Flash LDO
PADDLE 0

6-2
Name Pin Power Domain Description
LNA_IN 40 RF LNA ( )
XTAL_I 3 Clock 26MHz TCXO
RTC_I 12 Backup 32.768kHz
RTC_O 11 Backup 32.768kHz
RESET_N 17 10
NC / N/A NC

6-3PIO
Name Pin Power Domain 1/0 Reset 1/0 Core off Description
PIO0O 25 10 I/pull-up I/pull-up 10 PIOO
PIO1 28 10 I/pull-up I/pull-up IO PIO1
PIO2 27 10 I/pull-up I/pull-up 10 PIO2
PIO3 30 10 I/pull-up I/pull-up IO PIO3
P104 26 10 I/pull-up I/pull-up 10 PIO4
PIO5 29 10 I/pull-up I/pull-up 10 PIO5
PIO6 19 10 O/pull-up I/pull-up 10 PIO6
PIO7 18 10 I/pull-up I/pull-up 10 PIO7
PIO8 31 10 I/pull-up I/pull-up 10 PIO8
PIO9 32 10 I/pull-up I/pull-up 10 PIO9
PIO10 33 10 I/pull-up I/pull-up IOPIO10 D_SEL
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Name Pin Power Domain 1/0 Reset 1/0O Core off Description
PIO11 35 10 I/pull-up I/pull-up IO PIO11
Pl1O12 34 10 I/pull-up I/pull-up IO PIO12
BOOT_MODE
PIO13 14 10 I/pull-down I/pull-down IO PIO13
PIO14 13 10 I/pull-down I/pull-down 10 PIO14
PIO15 | 36 10 I/pull-up I/pull-up 10 PIO15
PIO16 37 10 I/pull-up I/pull-up I0 PIO16
PIO17 |8 10 I/pull-up I/pull-up 10 PIO17
PIO18 | 10 10 I/pull-up I/pull-up 10 PIO18

23
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7.1

7-1

Chapter

V_DCDC_IN DC/DC -0.2 3.6 v
V_CORE, RF LDO -0.2 1.98 v
V_DCDC_OUT DC/DC
VDD_IO VDD_10_3.3V VIL -0.2 0.7 Vv
VIH 1.2 3.6
V_BCKP LDO_X -0.2 3.6 Vv
VDD_ANA, RF -0.2 0.99 v
VDD_LNA
Vi XTAL_I -0.2 1.05 Vv
Viana RTC_| -0.2 1.05 v
Vidig PIO0-18 RESET_N -0.2 3.6 v
Prtin LNA_IN RF +15 | dBm
Prot 100 mw
Tiun -40 +125 | °C
Ts -50 +150 | °C
ESD HBM -2000 | 2000 v

24
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7.2

7-2

Tamb -40 +25 +85 °C

V_DCDC_IN® DC/DC 3.0 3.3 3.6 v

V_CORE’ RF 1.2 1.8 1.98 \
LDO

VDD _10 I/0  LDO X 3.3V | 3.0 3.3 3.6 Vv
Flash

V_BCKP LDO_X 1.65 3.3 3.6 V

VDD_ANAg, RF 0.65 0.7 0.75 \

VDD_LNA

Fref 26 MHz

7-3

VDD_IO P1O LDO_F 3.0 3.3 3.6 vV
LDO_X
V_DCDC_IN DC/DC 3.0 3.3 3.6 v
V_CORE LDO_C LDO_RF 1.0 1.1 1.2 vV
DC/DC
V_CORE LDO_C LDO_RF 1.2 1.8 1.98 vV
DC/DC
6 V_DCDC_IN  VDD_IO 0.4V
7 V_CORE V_DCDC_IN V_DCDC_OUT V_CORE
s  VDD_ANA VDD LNA  LDO_RF OUT

25
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V_BCKP LDO_B LDO_X 1.65 3.3 3.6 \Y
ILbo_x_out LDO_X 5 mA
LDO_X_OuT LDO_X - \Y
26MHz TCXO

1.9V TCXO 1.9

2.6V TCXO 2.6

3.0V TCXO 3.0
LDO_RF_OUT?® LDO_RF 0.65 0.7 0.75 \Y
LDO_F_OuT® LDO_F 171 1.8 1.95 %
LDO_C_OouT" LDO_C 0.80 0.95 %
VDD_ANA 0.65 0.7 0.75 v
VDD_LNA 0.65 0.7 0.75 v
Ipps PPS 12 4 mA

(.22
7-4

RTC_Fxtal RTC 32768 Hz
RTC T start RTC 0.2 1 2 S
RTC_losc 32.768kHz OSC 3 WA
RTC_Amp 32.768kHz OSC ESR =80 kQ 50 350 mVpp
RTC_ESR 32.768kHz Xtal 90 kQ
RTC_CL RTC ESR =80 kQ 7 12.5 12.5 pF
RTC_Vil RTC RTC 0.0 0.2 Vv
RTC_Vih RTC RTC 0.7 0.9 \Y

91011

12
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DCDC_eff DC/DC 3.3V 2mA- 82 %
40mA
L=47uyH, C =
10uF
7-5 RF
Fin 1550 | 1575.42 | 1620 MHz
LNA_IN LNA 50 Q
L = 7.5nH,
C=3pF
47pF
LNA_S11 LNA 50Q -10 dB
NFtot 50Q 25 dB
Ext_Gain 50Q 45 dB
TCXO_Freq TCXO 26 MHz
TCXO_IN_Vpp TCXO - 0.3 0.6 1 Vpp
7-6

Iscke RTC Retention RAM 70 WA

V_BCKP V_BCKP =3.6V,

VDD_IO =V_CORE = 0V)

27
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RF
66MHz
FW SV
7-7
lvdd io 10 V_CORE=0V 200@3.3V | uA
Iv_peoe I V_DCDC_IN @3.3V GNSS 24 mA
V_CORE=1.1V GNSS 12

F~ UC6226 GNSS

28
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8

8.1 UC6226NIS

¥

|
|
|
|
|
|
|
{

(8]
LASER MARK FOR PIN 1
IDENTIFICATION IN THIS AREA

TOP_VIEW

l//[ccc[C Q[eee[(}]

A2
A3

Al
0.10

SEATING

C PLANE

SIDE VIEW

Chapter

BIFELEE
0.20 Min.
S
WDJUUUU‘UUUU i l@[fff@[c[A[B]
-} d
= ‘ g
=) g ¢
o > d &
~ P g oY
o -] g o
-} g ©
= ‘ =
S—maaalpdoad
’ ) el LL‘
PINT ID b
0.20 R bbb®|C[A|B
Eddd@
BOTTOM VIEW
* CONTROLLING DIMENSION : MM
SvwsoL | MILLIMETER INCH
MIN. [NOM. [ MAX. | MIN. [NOM. [ MAX.
A |0.70 [0.75 | 0.80 | 0.028 0.0300.031
A1 |0.00 [0.02 [0.05 |0.000/0.0008(0.002
A2 [0.50 |0.55 | 0.60 |0.020|0.022/0.024
A3 0.20 REF. 0.008 REF.
b 0.15|0.20 | 0.25 [0.006(0.008/0.010
D 4.90 15.00 | 5.10 |0.193|0.197|0.201
D2 |3.60|3.70 | 3.80 |0.142|0.146|0.150
E [4.90|5.00 | 5.10 [0.193|0.197/|0.201
E2 [3.60 |3.70 | 3.80 [0.142[0.146(0.150
L |0.30|0.40 | 0.50 |0.012/0.016/0.020
e 0.40 bsc 0.016 bsc
R 0.075‘ -—— ‘ ——— 0.003‘ ——— ‘ ———
TOLERANCES OF FORM _AND_POSITION
aaa 0.10 0.004
bbb 0.07 0.003
cce 0.10 0.004
ddd 0.05 0.002
eee 0.08 0.003
fff 0.10 0.004

8-1 UC6226NIS
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8.2 UC6226NAS

n @
° 8 = D1
<+ e |
- ‘ 30 l 14 1
| |
D N PINT 1.D. C
| RO.2
PIN 1 CORNER D C )
D) i
— | [ =
D) ‘ (@
|
‘ D) ‘ (@
- | \ -
|
‘ 21 i < 10
RX 40X L—— ] 40X b—" ‘* = Exposed Pad
e TOP VIEW
BOTTOM VIEW
VIEW N—
40X
MILLIMETER
DESCRIPTION SYMBOL i ow A
TOTAL THICKNESS A 0.70 0.75 0.80
STAND OFF Al 0.00 — 0.05
MOLD THICKNESS A2 0.50 0.55 0.60
L/F THICKNESS A3 0.203 REF
LEAD WIDTH b 0.15 0.20 0.25
I [ x D 4.90 5.00 5.10
[ v £ 4.90 5.00 5.10
LEAD PITCH e 0.40 BSC
I [ x D1 3.65 | 370 375
[ v E1 3.65 3.70 3.75
LEAD LENGTH L 0.35 0.40 0.45
Tolerance of form and position
PACKAGE EDGE TOLERANCE 0aa 0.1
MOLD FLATNESS bbb 0.1
COPLANARITY cce 0.08
LEAD OFFSET ddd 0.1
EXPOSED PAD OFFSET cee 0.1

SIDE VIEW

8-2 UC6226NAS
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9.1
UC6226 JEDEC
UC6226
UC6226 AEC-Q100
9.2

uC6226

2002/95/EC

JESD47

RoHS

REACH

Chapter

12
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10

10-1

Chapter

M705-GRN360

TEMP £C)
‘ Reflow zone
250 Temperature _  C: 240C
ncrease rat
232G
220 “ ot
200

Preheat zone

11/ D: 40sec \

\

LY
A 150C B:- 180pC
150 _Tempera'_ure
increase rat L |
2-45C N "
From A to B: 80 sec
100 W
( / Paint Recommendation | Upper limit | Lower limit
A Preheat starting 150°C 160°C 140°C
point
= Recommended profile
B Preheat 180°C 200°C 160°C
terminating point
Reflow oven used for From A Preheating time 20sec 100zec G0sac
verification o B
SAI-838 (air reflow oven) C Peak temperature 240:C 255:C 230:C
SNR-825 (nitrogen reflow oven
] Temperature hokding 40sec Gilsec 30sec
time at 228C or highsr
10-1
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11

11.1

uC6226

11.2

Chapter

unicare’
UC6226NIS
E310E1
T8F286.00
1731
11-1 QFN
[ ] )
unicaore’
UC6226NIS ———>
E310E1 e e
T8F286.00 —+—»
1731 —7 1 » Date code

11-2 UC6226
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11-1

UC6226
N N — QFN
| A— | —
S Flash S - Flash
E
310
El Efuse
1731
UC6226 QFN40 3000
DN TOLERANGES |
E: PO: P; P2: gzéx %gég
1.75%0.10 4.00%£0.10 2°00+0.10 oo
| 8,00£0.10 4‘ ).1C %1,5@8.1
d 5——4 ¢ & &b o
g & S
_g) 3 ] . B . T H
S v ¢ ¢ 4 i
o= J =0y L
. mm pu——
= | _
LDI:
¢ 1.50MIN L
AO: 0.30+0.05
5.25+0,10
KO:
i T fr‘j 1.1040.10
11-3UC6226
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