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BRI
N32H473xC/xE/xG P A

N32H473 &R H 32 bit ARM Cortex-M4F Wi%, Ji LAEEM 200MHz, XHRZRIZEM DSP 84, ERHEX
512KB #k AR P-Flash, 512KB D-FLASH(# 4% 53 #E), 192KB SRAM(H.3E 32KB CCM SRAM) + 4KB Backup
SRAM, #£ERL 44 12bit4.7Msps ADC. 84 12bit DAC. 44> PGA. 74 COMP, £k USB FS Device. U(S)ART-
I2C. SPI. CAN-FD& {58, X# xSPI HEFAMEED, X# FEMC 8D, X 12s TMED, X#HE4H
RAEN AR BTN BN, [KIIFEER S, 3R Cordic Ml FMAC, WEBEVAEMAMESIZ, &
AES/TDES. SHA. SM3. SM4. MD5 ##, & TRNG EFENH KA, Sk CRC16/32

Reghrik

® WHixCPU
— 3217 ARM Cortex-M4F W%+ FPU, BJIIEMFafefrikie &, CHF DSP #54H1 MPU
— N HE 8KB 64 Cache 217, ZHF Flash s s e AT FET 0 %45
— 4 200MHz, 250DMIPS
o mELES
— 512KByte }i 4 P-Flash, SCHREMZEAFGE. 7 X EHLEAR Y, 1 HREES AL 10 4R
— 512KB D-Flash ({ N32H473CGQ8 XX #f) , WL REM#H A7, 20 FHikHES AL
— 160KB j&Ef] SRAM, SZH7r B %
— 32KB CCM SRAM, HUANZRINEH SRAM, HHLE N CCM SRASM, (¥ ECC
— 4KB Backup SRAM, Z#F ECC, W7 Standby Bz %R
o IhfE
— Run#z: 45mA @200MHz (AhM%55H] 3.3v@25°C)
— Stop0 #{3: SRAM {R¥F, A FFZ#R%F, RTC Run
— Standby #50: 6uA HBUE, Backup SRAM fR¥¥, FTA &4 a7 afR¥¥F, A% RTCRun, 10 fR¥F
o e
4MHz~48MHz #M 8 38
32.768KHz A i A
— WHEZAEMPLL
SCHE 2 B R, AT G B b L
— P¥BEE RC 8MHz , -1.5%~+290%% 3 4= 1% 71i [
— WK% RC 32KHz, +/-10%3 & 4= & 5
o XEfr
— SCRE b AR A SRR A
— SCRERTIREAL

1728 R AR A7 # PR 4> 7] Nations Technologies Inc.
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ERRAK
— SCHRE] YRR I L R

® H KK 107 GPIOs
o EEHEAN
— 1/~ USBFS Device 1, PIE PHY, SZHREEM ARSI
— 6N SPIEH, 24N 128, SRR TR, 5 SPIE AN
— 4/ USART #[0/4 4~ UART $% [, 3#F 7816, IrDA. LIN, USART3/UARTS/UARTS ] TX/RX 7] 4= 5| It
— 4 12CH:N, A EIL 1 MHz, FEMBEAES, AU SR SRR XU B B
— 2/~ CAN-FD RS20, w] LA 5] s
o EMEREEIED
— 4/~ 12bit4.7Msps ADC, 3CFF 12bit. 10bit. 8bit. 6bit RAFHEEE, AT LUREMF IS RAEZE 16bit, /> ADC £k 16 B A1 51
W ONIBIE, 3 B, SRR B
— 8 12 DAC:
® DAC1~4, A DAC SCHENS S 1 A H B E A Fr Ah— AN EE, SRASHEEE IMsps,  SCRFF Buffer AR
Buffer i, AT ASZHREXS YA HE . XA S RIS 6 A k4 5
® DAC5~8, 4~ DACAYSZRE L AMXE A W, SRAEHER 15Msps, 1A BUFFER LIfg;
—  ATTERE PGA, SRR S AR L
— T mEEEAE COMP
o EEAMET RED
— 1/ASxSPIEI, SCHF 120418 i 4 5 FE T L &, v H T4 SRAM. PSRAM il Flash, SCf XIP
— 14 FEMC( Flexible External Memory Controller) 311, 8/16 {7 ¥# 55 B AT lC B, 7 %F SRAM. PSRAM. NOR Flash.
NAND Flash
B AL ] P 5 B B AR I A% Cordlic
BB IE S FMAC, X8 FIR. IR I8
2N EIE DMA #5185, |MERIEESCR 8 BIE, BEFEMME X B Mtk =R
RTC SER I SF, SCRFESTIERN, MOEM, FREMRIE, SKRA SN S
SE BT EER
— 34 16bit mE R TS, SCRFRARIIR, ANt . RSN GETIRE, Eem SIS AE Bns; BEASER AEA 6 AMhar
fPIETE, Horb 4 AMEIE SRR 4 0 E AN PWM it
— 104 16 fiil H 5E I 23 (GTIM1~10):
® GTIML~7, mEEHIFERE 5.56ns, FANEN S22 5 4 MISLIEE, B MEEMRSIFMARE. BB, PWwM 4
FCRN B i A 2
® GTIM8~10, imf=HilHeE bns, MAERI#E 218 4 MSTEE, FAMEEA SR M ARIR, FH . PWM R
AR U e, OO 1 SRR AEIX AN, SRR RN
2 32bit FEATE N+ s
2/ 16bit I FEE T 88, WI7E Stop0. Standby #= N T1E
1x 24bit SysTick. 1x 14bit % H& T 1#(WWDG). 1x 12bit #37.F [ 14 ( IWDG)
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E3|235°% N
o fEHTN

— F R SWDATAG fEZ& ik
— #F USB. UART Bootloader
o ARt
Flash ffigins, £ M3 XE L (SMPU)
IHFFERY (WRP) , MRS (RDP) 452 (LO/L1/L2)
B SR A LA I 51 %8, S0 AES/TDES. SHA. SM3. SM4. MD5 %
TRNG HFfE K44 CRC16/32 25
— ZFFEARY), RTINS N, TR SO R e R s

— SRR
® 96 £z UID #1128 £z UCID
o 1%

TAEf LG 1.8V~3.6V
TAEIRFEVEH: -40C~105C/125C
— ESD: #KV (HBM #%) , #KV (CDM #i/d)
— EFT: VDD (+/-4KV, A% , 1/0 (+-2KV, AZ)
L
— UQFN32(5mm x 5mm)
— QFN48(7mm x 7mm)
— UQFN48(7mm x 7mm)
— UQFN48-1(7mm x 7mm)
— LQFP48(7mm x 7mm)
— LQFP64(10mm x 10mm)
— LQFP80(12mm x 12mm)
— LQFP100(14mm x 14mm)
— LQFP128(14mm x 14mm)

o TPRS
EYl e

N32H473KCU7, N32H473CCU7, N32H473CCUTE

NE2HATIC N32H473CCL7, N32H473RCL7, N32H473MCL7, N32H473VCL7, N32H473QCL7
N32H473KCUS8, N32H473CCU8
N32H473CCL8, N32H473RCLS, N32H473MCL8, N32H473VCL8, N32H473QCL8
N32H473KEU7, N32H473CEU7

NB2HATHE N32HA473CEL7, N32H473REL7, N32H473MEL7, N32H473VEL7, N32H473QEL7
N32H473KEUS, N32H473CEUS
N32HA473CEL8, N32H473RELS, N32H473MELS, N32H473VELS, N32H473QELS

N32H473xG N32H473CGQ8
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Hihlk: BRI R X R X E IR 109 S ERFBAKE
B if: +86-755-86309900 % F: +86-755-86169100
lR4%: info@nationstech.com ME%i: 518057



NQtion »:“ www.nationstech.com

EIREAK

1 TWER

N 32 H 4 73 C E U 7 X
Company
Abbreviation
Nationstech
MCU Bit Width
bit Expansion definition,
blank by default
Types of Product
High performance Temperature Range
MCU Core 7:-40C~105<T
4 = ARM Cortex-M4 8:-40C~125<T
. Package Type
Product Series C=LomP
73 = Analog Enchanced Type U=UQFN
Q=QFN
Number of Pins
K =32 Pins
C =48 Pins
R =64 Pins Flash Size
M =80 Pins C = 256KBFlash
V =100 Pins E = 512KBFlash
Q =128 Pins G = 1024KB Flash
£ 1-1 N32H473 RYIT HARILME R
RS5O ESE3 HERT B SPQ® 15V
N32H473KCU7 UQFN32 5mm x 5mm i 490 -40°C~105C
N32H473CCU7 UQFN48 7mm X 7mm i 260 -40°C~105C
N32H473CCU7E UQFN48-1 7mm X 7mm i 260 -40°C~105C
N32H473CCL7 LQFP48 7mm x 7mm ot 250 -40°C ~105C
N32H473RCL7 LQFP64 10mm x 10mm ot 160 -40°C ~105C
N32H473MCL7 LQFP80 12mm x 12mm ot 119 -40°C ~105C
N32H473VCL7 LQFP100 14mm x 14mm ot 90 -40°C ~105C
N32H473QCL7 LQFP128 14mm x 14mm ot 90 -40°C ~105C
N32H473KEU7 UQFN32 5mm x 5mm ot 490 -40°C ~105C
N32H473CEU7 UQFN48 7mm x 7mm i 260 -40°C~105C
N32H473CEL7 LQFP48 7mm x 7mm i 250 -40°C~105C
N32H473REL7 LQFP64 10mm x 10mm i 160 -40°C~105C
N32H473MEL7 LQFP80 12mm x 12mm i 119 -40°C~105C
N32H473VEL7 LQFP100 14mm x 14mm i 90 -40°C~105C
N32H473QEL7 LQFP128 14mm x 14mm Er 90 -40°C~105°C
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N32H473KCU8 UQFN32 Smm x 5mm e 490 -40°C~125C
N32H473CCU8 UQFN48 7mm x 7mm e 260 -40°C~125C
N32H473CCL8 LQFP48 7mm X 7mm FE&E 250 -40°C~125C
N32H473RCL8 LQFP64 10mm x 10mm FE&E 160 -40°C~125C
N32H473MCL8 LQFP80 12mm x 12mm FE&E 119 -40°C~125C
N32H473VCL8 LQFP100 14mm x 14mm FE&E 90 -40°C~125C
N32H473QCLS8 LQFP128 14mm x 14mm ot 90 -40°C~125C
N32H473KEUS8 UQFN32 5mm x 5mm ot 490 -40°C~125C
N32H473CEUS UQFN48 mmx 7mm ot 260 -40°C~125C
N32H473CELS8 LQFP48 mmx 7mm ot 250 -40°C~125C
N32H473RELS8 LQFP64 10mm x 10mm ot 160 -40°C~125C
N32H473MELS8 LQFP80 12mm x 12mm ot 119 -40°C~125C
N32H473VELS8 LQFP100 14mm x 14mm ot 90 -40°C~125C
N32H473QELS8 LQFP128 14mm x 14mm ot 90 -40°C~125C
N32H473CGQ8 QFN48 mmx 7mm ot 260 -40°C~125C

1 OHr AT s B IR 2 A
2. IbBAONA e, WA HARTE R, KA E RER

3. mMuREHE
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£ 2-1 N32H473 RFEIERE
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) N32H473KCU7/8 N32H473CGQ8 mgggggggg;@ N32H473CCL7/8 |IN32H473RCL7/8| N32H473MCL7/8 IN32H473VCL7/8|N32H473QCL7/8
N32H473KEU7/8 N32H473CCUTE N32H473CEL7/8 |N32H473REL7/8| N32H473MEL7/8 |N32H473VEL7/8{N32H473QEL7/8
TAESE 1.8~3.6V/-40~105°C /125°C
CPUII % ARM Cortex-M4F @200MHz, 250DMIPS
P-Flashz®= (KB) 256 512 512 256 512 256 512 256 512 256 512 256 512 256 512
D-Flash& & (KB) No No 5120 No No No No No No No No No No No No
Total General SRAM 112 160 160 112 160 112 160 112 160 112 160 112 160 112 160
SRAM CCM SRAM 320
(KB) | Backup SRAM 4
ATIM 3*16bit
7*16bit
GTIM 3160t
BTIM 2*32bit
JE I 2% LPTIM 2*16bit
SysTick timer 1
WWDG 1*14bit
IWDG 1*12bit
RTC Yes
SP1/12S 4/2 5/2 6/2
12C
- USART
BA UART
USB FS Device Yes
FDCAN 2
‘ . XSPI Yes® Yes
frEI FEMC No Yes® Yes
GPIO 26 42 37 52 66 86 107
WKUP Pins 2 3 3 4 4 5 5
DMA 2
Number of channels 16 Channel
12bit ADC 4 4 4 4 4 4 4
Number of channels 13Channel 21Channel 20Channel 26Channel 38Channel 45Channel 51Channe
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12bit DAC 8

Number of channels 8 (4 External/Internal + 4 Internal)

PGA 4
COMP 7

VREFBUF No Yes

FE DES/3DES. AES. SHA1/SHA224/SHA256. SM3. SM4. MD5. CRC16/CRC32
TRNG Yes
Cordic Yes
FMAC Yes

LARRY LERY (RDP/WRP) | fEiEINE . XA, Z4)E3)
B UQFN32 QFN48 UQFN48/UQFN48-1‘ LQFP48 ‘ LQFP64 LQFP80 LQFP100 LQFP128

1. CCM SRAM [ HLERI\SEiEH SRAM, I/ Al LARC &y CCM SRAM

2. CHERAIZE, BIE 1R EANEIE R

3. XSPIUHF 4%k

4. FMEC X S5 b1k 5 22 A 545 i 2 52 )

5. N32H473CGQ8 W # D-FLASH 8 /& XSPI #11, 55| PG8-CS, PF1-CLK, PG12-100(DO), PF8-101(DIl), PF4-102(WP), PF5-I03(HOLD#)
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3 HE
3.1 UQFN32 3
3.1.1UQFN32 B| B4

~{PB8-BOOTO

7o)
N ~ © o) < ™ =
% m m m m m <
> o o o o o a
( I ] )
° I

................................................

VDD Pl 24 PA14

PHO-OSC_IN ) UQFN32 23] | PA13

PH1-OSC_OUT| i3 22§ _________ PA12
PH6-NRST| 4 § ; 210 ] PA11
[ """"" : 33 .
PVSS i J—
PAO|  is ; ; 20f ] PA10
PAL 16 CHIN [
Z EHI [X:
Pa3f  is 178 VDD

....................

< 0 © ~ o < < n
o £ £ 8 g g 2
> S
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3.1.2UQFN32 HE R~

43 b bl 32
- ST — -
Laser Mark — MILLIMETER
i )

PIN 1% U U U U U U ‘U U STMBOL MIN | NOM | MAX
1 D = + A 0.50 | 055 | 0.60
2 ! ) I )— " Cl:2 Al 0 002 | 0.05
) - C b 0.20 | 0.25 | 0.30

23] bl 0. 18REF

= + = [Ga)] = - + _ - ) c 0. 152REF
-) cl” D 4.90 [ 5.00 | 5.10
D2 3.40 | 3.50 | 3.60

- D2 _.LE: e 0. 508SC

- | - Nd 3.50BSC

=5 { — Ne 3.5085C

-
E 4.90 | 5.00 | 5.10
U (4)

eﬂ O O O ( E2 3.40 | 3.50 | 3.60
Nd L L 0.35 | 040 | 0.45
TOP VIEW ) . h 0.30 0.35 0.40

BOTTOM VIEW K 0.35REF

© SIDE VIEW

Al
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millimeters inches!!
Symbaol
Min Typ Max Min Typ Max

AR 0.500 0.550 0.600 0.0187 0.0217 0.0236
Al 0 0.020 0.050 1] 0.0008 0.0020
Al - 0.152 - - 0.0060 -

b 0.120 0.250 0.300 0.0071 0.00e8 0.0118
Dt 4.000 5.000 5.100 0.1829 0.1089 0.2008
1 3.400 3.500 3.600 0.1339 0.1378 0.1417
(3 4800 5.000 5.100 0.1829 0.1869 0.2008
E 3.400 3.500 3.600 0.1338 0.1378 0.1417

e - 0.500 - - 0.0187 -

L 0.300 0.400 0.500 D.o118 0057 0.01a87
ddd - - 0.080 - - 0.00:31

1. Values in inches are converted from mm and rounded to 4 decimal digits.

2. UFQFPN stands for thermally enhanced ultra thin fine pitch quad fiat package ne lead

3. Dimensions D and E do not include mold profrusion (it cannct excesd 0,15 mm)

UFQFPN32 - Recommended footprint

T R000000EITks

I ) T T
| ] ] |
. = |
flm L] + - 315{:
. =
| i ] 050 ] |
| 030 [+ il Ea
T nonohooe =

———— 20— — ——

10/28
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3.2 QFN48 33
3.2.1QFN48 5| jHi 545

_iPB8-BOOTO

o] m m m m m @) @) < <
> o o o o o o a a o o
OUBEREEEREREREEEEEEREE T )
* | RERN
________ 48 47 46 45 44 43 42 41 40 3™ 3% 3|
VBAT| i1 < HI PA13
PC13{ " i2 35{ VDD
PC14-0SC32_IN{ i3 34 T1PAL2
QFN48 ]
PC15-0SC32_OUT| 14 33i"""'J PA11
PHO-OSC_IN{ i5 32 {_’_'_'_'_'_'_J PA10
PH1-OSC_OUT| i6 31 IPA9
_______ P ovss i ]
PH6-NRST}|  i7 § ; 305_______J PAS
PAO} 18 29 i'.'.'.'.'.'.'.J PC6
PAL{ ig 28 ;'_'_'_'_'_'_'_J PB15
PA2{ H10 27 ;'_'_'_'_'_'_'_J PB14
PA3{ i1l 26 ;'_'_'_'_'_'_'_J PB13
PA4} T TH12 25{  1PBI2
13 14 15 16 17 18 19 20 21 22 23 24
\ [ PR PR [ E— [ E— rE— PE— PE— i—i PN PR e )
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3.2.2QFN48 #3 R ~f

D N MILLIMETER
SYMBOL
48 *; MIN | NOM | MAX
g S gooaojooouud A |os0|o0ss5| 000
! ) = = Al 0 |002] 005
i -~ nl A b |020]025] 030
) | 3 bl 0.18REF
- 9 c 0.152REF
[ o :'_"
- & H D | 600 7.00]7.10
- [ — -
o - “ ) ] — = D2 | 550560 570
— 12 a Nd 5 S0BSC
) ] S 0.50BSC
) | J E [690 ] 700[7.10
- ki E2 550 | 560 | 570
= — < = Ne 5 50BSC
0 /A000QR0000NAa L 035 | 040 | 045
/ L e 44 LI | 0 |o005] 010
EXPOSED THERMAL/ £ 030REF
PAD ZONE -
TOP VIEW BOTTON VIEW b Jo30]o035] 020
ul |

SIDE VIEW
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3.3 UQFN48 33
3.3.1UQFN48 B| B4 Fi

www.nationstech.com

o
|_
o
O
m
S : Lo < ™ : 8
> o o o o o o a o o
SUREEEREEEEEEEEEEEEEE
o il IRERNE
________ 48 47 46 45 44 43 42 41 40 39
VBAT{ i1 PAL3
Pc13 12 oo
PC14-OSC32_IN | i3 DAL
------- UQFN48
PC15-0SC32_OUT| 14 DAL
PHO-OSC_IN{ 35 BALD
PH1-OSC_OUT! i6 ] o | DAQ
Povss
PH6-NRST!  i7 - PAS
PAO} I8 -
PA1 [ 9 PB15
PA2 [:::'-i 10 PB14
PA3 [:::'-i 11 PB13
PA4E i12 PB12
13 14 15 16 17 18 19 20 21 22
UIEEEEEEEEEEEEEEEEEERREEE
2 £ 3T 3 8 3 8 &£ £ 8
o o o o o o (a L 8 m
a'd o
S >
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3.3.2UQFN48 3 R ~F

D Nd MILLIMETER
SYMBOL

8 | {s MIN | NOM | MAX
. 1 - (DUUUUUUUUU‘U [0) A | 050 055|060
W PN 18 (Lo M) -] r= = Al 0 | 002|005
= ) ‘ , dz2 b 0.20 | 025 | 0.30

| - G b1 0.1SREF

g o g ¢ 0.152REF
biv D 690 | 7.00 [7.10

_ o] ] _ 1. 4

5 ” I Bk D2 550 [ 560 | 5.70

S a Nd 5.50BSC

o) d e 0.50BSC
= G E 6.90 | 7.00|7.10
-} K E2 550 | 5.60 | 5.70

o = Ne 5.50BSC
0 (eNoNeNeN XolleNoNoNalioN0 i L | 035 040 045

1

lel” Il bt _To[ . :I L1 0 | 005|010

EXPOSED THERMAL K 0.30REF

TOP VIEW PAD ZONE
— b [ 030]035] 040
Y 5y
SIDE VIEW

14 /28
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3.4 UQFN48-1 33

3.4.1UQFN48-1 5| 4> i
o
|_
@]
O
Q -« o 1w <
8 (o)) o] N~ [{e] n <t o — — — —
M M m m m m nm O O < <
> o o o o o o o a a o o
OuRERERERE T 1] )
o il s RERE
| 48 47 46 45 4% 430 470 4T 40 3™ 38 3T |
VBAT{ i1 36 PA13
PC13} 2 35i 1vDD
PC14-OSC32_IN| i3 34 TiPAL2
UQFNA48-1 —
PC15-0SC32_OUT|  i4 ccHE PA1l
PHO-OSC_IN{ i5 32 iPAIL0
PH1-OSC_OUT} i6 31i 1PA9
________ iovss i ]
PH6-NRST} L7 g ; 30{ PA8
PAO} " i8 29 " 1PC6
PCc2i i 28 iPB15
PALI TH10 27 iPB14
PA2] i1 26f  1PB13
PA4I 112 25 1PB12
13 14 15 16 17 18 19 20 21 22 23 24
& P Y,

PA5
PA6
PA7
peaf
PBO
PB1
PB2
VREF+
VDDA
PB10[
VDD
PB11
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3.4.2UQFN48-1 ##E R~

D Nd MILLIMETER
SYMBOL

8 | {s MIN | NOM | MAX
1 7 . (DUUUUUUUUU‘U [0) A |o0s0]0ss| o060
W PN 18 (Lo M) -] r= = Al 0 | 002|005
2 ) ‘:E (@ ] b 0.20 | 0.25 | 0.30

| - G b1 0.1SREF

g o g ¢ 0.152REF
& D 690 | 7.00 [7.10

— s il ) — — g =

5 - o 3 D2 | 550560570

- a Nd 5.50BSC

) cl e 0.50BSC
= G E 6.90 | 7.00|7.10
-} K E2 550 | 5.60 | 5.70

o = Ne 5.50BSC
0 (eNoNeNeN XolleNoNoNalioN0 i L | 035 040 045

1

lel” Il bt _To[ . :I L1 0 | 005|010

EXPOSED THERMAL K 0.30REF

TOP VIEW PAD ZONE
— b [ 030]035] 040
Y 5y
SIDE VIEW
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3.5 LQFP48 #3%

3.5.1LQFP48 3| {445
=
o
O
o) c? 0 <t [e0]
S ¢ 838882855z
. HiBININININININInInInIn .
e 2 5 €233 YIEL BB

VBAT [ |1 36| | voD

PC14-05C32_IN[ |3 34[ ] pa12

PC15-0SC32_OUT [_| 4 33[ ] pa11

PH0-0SC_IN[_|5 32[ ] rat0
PH1-0SC_OUT[_|6 31[ ] pa9

PH6-NRST [ |7 LQFP48 30[ ] pas

PAL[ |9 28] ] PB14
Pa2[ |10 27( ] PB13
pas[ |11 26| | PB12
a4 |12 25] ] pB11
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3.5.2LQFP48 R~}

-

~

/ — 1
1 T |
ST |

AN

oS

-

36

HAARARRAR

i

\

‘:-‘\}
1

b 4
I e

=]

S |

L—;'l.i e

I
|

" DETAIL: F
- b
l— b] —
/ 1
clc
BASE METAI ¥ 1

WITH PLATING
SECTION B-B

18/28
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MILLIMETER

ST it
MIN NOM MAX
A | _ | Leo
Al 005 | _ [o1s
A2 | 135 | 140 | 145
A3 | 059 | 0.64 | 0.69
b 018 | _ [o026
bl | 0.17 [ 020 | 0.23
c 013 | _ [ o017
el |012]013]014
D | 880 | 9.00 | 9.20
DI | 690 | 7.00 | 7.10
E 880 | 9.00 | 9.20
El | 690 | 7.00 | 7.10
B |810 ] — |825
¢ 0.50BSC
L 045 | — [ 075
L1 1.00REF
R
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3.6 LQFP64 3%

3.6.1LQFP64 5| 475
=
O
(@)
[a) » @ N — o Lo <t o
D »h o [e 0] N~ [{e] Lo <t (9] [9V] —l — — — — -
92 o 2 222 2 29 9 99 L L
HINIRIRIRIRININININInInInInInIn
( <t o N — o (o] [o0] N~ (<o} o <t o N — o (o] \
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