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1. ThEEMER

Table 1-1;: AGM PSoC

AGM PSoC
Device Name AG16K PSoC
Processor Core ARM Cortex M3
Maximum Frequency 200MHz
On-Chip Memory(SRAM) 128KBytes
MCU
AHB Master and Slave Interface, On=Chip
Interfaces
Memory Access Port, 1 x UART, 24 xGPIOs, 1 x
SPI FlashiInterface
Capability DDR - 128Mbits;, SDRAM - 64Mbits
Memory Datawidth DDR'=,16bits, SDRAM - 32bits
Max Working Frequency DDR ~400MHz, SDRAM - 166MHz
Logic elementsy(LEs) 16624
Embedded memory 504
(Kbits)
FPGA Embedded 18:x 18 56
multipliers
General=purposePLLs 4
Global'Clock Networks 20
User I/O Banks 8
Table 1-2: Device-Package Combinations: Maximum 1/Os
Device AG16KSDE176 AG16KSDE176G AG16KSDF256 AG16KDDF256
Package EQFP176 EQFP176 FBGA256 FBGA256
Body 20x20 20x20 17 x 17 17 x 17
Size(mm)
Pitch(mm) 0.4 0.4 1.0 1.0
Max User 10 124 139 152 169
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Figure 1-1 illustrates the functional blocks of AGM PSoC.

AGM PSoC

Processor
Micro Controller Unit SPI SPI
FLASH
UART
128KB <E:

On-Chip ——| ARM Cortex

Memory(SRAM) GPIO
|

On-Chip Memory
Access Port

External AHB
Slave Interface

Temperature
Sensor

S

2. MCU %t

2.1.ZhResid

AGM PSoC #HE—/ R E R ARS8 7 MCU 424, FPGA, SDRAM /
DDR, ADC %#5itk, AGM PSoC #ft 7 MCU f RIS al 5 f@ ik, R4 Tl 5
ASIC 1 ASSP HICEX T RE, DIREF 2 F 1t .

E7w 1-1, MCU B4 7 DAR 32 2.
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e MCU 4bFEZEHIT
o A WAHiEEN
e 4 AHB Slave 1

e 1/0 4hix (IOP)

2.2.MCU kbFH S8BT

AL LSS BT £ R E AL

32 FifAbEE 2

A HER 25

2.3. F WO

BRAE: 200MHz

A 7% (SRAM): 128Kbytes
B JE AR R A B v
LRI E S EEGE (NVIC)
PIANTEIS 2% CREASTTFI 28 7T CARCE N 32 A7 TN B B AN 16 Pait i 28D

Cortex M3 i N AR AR L (ETM)
AT (SWP)

FNAEfiG g iR B 5 428 KB [ RAMS
MCU Fln] gmfg 2 4n] il AHB 2k HBx Ht T U5 in . i ARG 1B RAM SEEL A DY

FHAHES (32470 KRIZFRRAM Vi I 1) =i 5 it &

R 2-1 AP ATl I 7] 18 L) 3 1 D RE

Table 2-1 On-Chip Memory Access Ports

Pin Name I/O Direction Function
EXT_RAM_EN Input RAM enable, active high
EXT_RAM_WR Input RAM write/read control,
write —1 read —0
EXT_RAM_ADDR[13:0] Input RAM address
EXT_RAM_BYTE_EN [3:0] | Input RAM data byte enable,
active high
EXT_RAM_WDATA[31:0] Input RAM write data
EXT_RAM_RDATA[31:0] Output RAM read data
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2.4.5pE8 AHB Slave 0O

MCU#HHE T 55— N TFPGAKE B S /M HAHB slave (W) #20, Hilan ) FA7EfE 2S5 0]
B, AHBME DA Sl FPGARI320 3 5 B2 1 o

FK2-20 4 T HMBAHB I L (1 D e -

Table 2-2 External AHB Slave Ports

Pin Name I/O Direction Function

HRESP_EXT[1:0] Input

HREADY_OUT_EXT Input FPGA Slave Ready
HRDATA_EXT[31:0] Input FPGA send data to MCU
HTRANS_EXT[1:0] Output

HADDR_EXT[31:0] Output MCU access address
HWRITE_EXT Output Write Enable

HSEL_EXT Output

HWDATA_EXT[31:0] Output MCU write.data to FPGA
HSIZE_EXT([2:0] Output

HREADY_IN_EXT Output

2.5.1/10 4} (IOP)

UART

UART il #8 /2 2 WAL D FR 2R AR B, SCREZ Pl SRR I R A 1/0 15 Sl 145
il 7% SCFE EH ) A RS AR AN B R MU DB . 20 88 B S 1) Rx AT Tx 2504 B AR A4 A
UART #2254 L I RE:
®  DIRIE VRIS
64 7RI K1 FIFO
I T RIS
6. 78 8 N
1. 1.5 s 2451k A7
A L S, ARICEE A AR
ZHERREG, RN PR A AR A
AT FFA R
A
RxD £l TxD #53X: d7 A AT AT I 5 /[ A2 W 24 1]

% 2-3 487 UART Uit 1T RE.
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Table 2-3 UART Ports

Pin Name I/O Direction Function

UART_RXD Input UART Receive Serial Data
UART_CTS n Input Clear to Send

UART_TXD Output UART Send Serial Data
UART_RTS_n Output Require To Send

SPI Flash #0

MCU w] LUt SPI FLASH 2 5 1) PN EELAAT SPI N A, B3 il FPGA /O 1 i) HAh4h
#h SPI ge4f,
SPI #: M EA LU N Ihfe:

® 4 f347 NOR [NfF, H KK 64 MB

® E.f5 1 /7 ECC f#] ONFi 1.0 NAND [N fE3

® 17 SPI, 217 SPl, 417 SPI (quad-SPI) 47 NORWJNTF

K 2-4 /4 7 SPI FLASH uiii I IhRE

Table 2-4 SPIFlash'Ports

Pin Name I/O Direction Function

FLASH_BIAS[23:0] Input Flash offset address

FLASH_SCK Output Flash access clock

FLASH_CS n Output Flash chip select, active low

FLASH_I00_SI Output MCU data to flash

FLASH_IO1_SO Output

FLASH_l02_WPn Output Flash  write  protection,
active low

FLASH_IO3_HOLDn Qutput Flash hold signal, active low

FLASH_100_SI i Input

FLASH 101 SO _i Input Flash data to MCU

FLASH_102_WPh_i Input

FLASH. I03_HOLDn_i Input

FLASH_SILOE Output Data in enable, active high

FLASH_SO_OE Output Data out enable, active high

WPn_l02_OE Output WP enable, active high

HOLDn_IO3_OE Output Hold enable, active high
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GPIO
GPIO A LA FIIRE:

® EILEFHIAERE h 5] iR % 24 1 GPIO {5

® it BT =358

KA~ GPIO [T BEHR n] AE BN Bl AL il EdEAT A5G AE o

% 2-5 M4 T GPIO I L1 ThfE .

Table 2-5 GPIO Ports

Pin Name

I/O Direction

Function

GPIOO_I[7:0]

Input

GPIOQ. byte “\data input,
NGPENO as bit enable

GPIO1_I[7:0]

Input

GPIO1 byte ndata “input,
nGPEN1 as bit enable

GPIO2_I[7:0]

Input

GPIO2, byte ‘\data input,
NnGPEN2 as bit enable

GP100_0[7:0]

Output

GPIOO0 byte‘data output,
nGPENDO as bit input/output
enable,

High — GPIOO0_I enable, low —
GPIOO_O enable

GPIO1_0[7:0]

Output

GPIO1 byte data output,
NGPEN1 as bit input/output
enable,

High — GPIO1_I enable, low —
GPIO1_O enable

GPI02_0[7:0]

Output

GPI0O2 byte data output,
NGPEN2 as bit input/output
enable,

High — GP10O2_I enable, low —
GPIO2_0O enable

nGPENO[7:0]

Output

GPIOO0 byte output enable

nGPEN1[7:0]

Output

GPIO1 byte output enable

nGPEN2[7:0]

Output

GPIO2 byte output enable

O_INI_IP

Output

Active high, MCU initial
process is on going and
user can’'t access MCU
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AR O JTAG, SWD)

ZRem H (JTAG 1 SWD) mf - Fisid 2344 10 38 MCU 1%, FH P afBUEH J-LINK
PR TR

% 2-6 M7 JTAG F1 SWD ¥ [,

Table 2-6 Debug Ports

Pin Name I/O Direction Function

JTCK Input JTAG clock input
JTDI Input JTAG data input
JTMS Input JTAG mode input
JTDO Output JTAG data output
SWDO Output SWD Output
SWDOEN Output SWD Output En
3. Ff&#EIT

AGM PSoC F NAELE T 2 Fira] ik 14 fifh 5. 0

DDR: #EH[1] DDR 7& CMOS XU i K [Fl 20 2 A BE WL AZ HU /7% (DDR SDRAM );
R8N 2M words x 4 banks.16 bitsh(128Mbits), ‘&4 T 514 400M F/F0 HEFE 7 78

SDRAM: £E /5[] SDRAM & 53k & 20 ) A FEH A7 B A7-fifi#s (SDRAM), 2= N 1024K words x 4
banks x 16 bits{(64Mbits). . SDRAM P& HEHY Vi i1k B FP 166M words.
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4. BEEFHH (ADC)

4.1.TheeiiR

A (ADC) Z—M1201, IMSPSIEVGE T BUE et , BA R R RERBOR
P AU R IR

ADCHA/MEF I N IE (A 1/ B E N AN ) Fl—AN P Sl A% A I
H10MEE . NWERAZ IR, VR IEIE 1) P R AT e i

ADCIEH NHIAVDDZH FIAMIE S 1k £ . T LUERE—AMAEEEHE, DUE T o] LLUE B
BNJEE o BN B N T BT Y A I . B s DAl kR R

4.2 ¢k

o WNHEBAVDDZ% /AN S 1k i

o CHHKIAZ I A0 B IE
e AINO~AINTH]F-4MEBPIN

o AINSHH T35 43 HE 28 F I #MPIN
o INOJE N H IR AL B

o FHR. <= 1MHz

e DNL: +/- 1LSB

e INL: +/- 2LSB

o IjfE: <= T00uA

o PRHIEI

o i HIAKR R
Fl4-1JADCEER

AVDD DVDD
O O
AINIO— N 128it | I REF_IN
. MUX| SAR_ADC REFSEL
AINSO— "
1 eference VBG
Generator
INSEE3: EN_BG
SCLK« > Control > DB<11: 0>
o Logi
EN_AD > ogic EOC
DIVVIS
AGND DGND

Figure 4-1 Analog-to-Digital Converters (ADC) Architecture
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5. FPGA ZE#%
5.1.ZhRevi BA

AGM PSoC #5 n] g feiZ 354> (FPGA) ALk FL et it 3 T 47 MBI ) — 4iik 2R 454,
PLSZELE € OB R . S A AR A AT HOEEZ L (LB) 110 Z 455 0%, i
FEFIH LB 4%, LB A 16 MM H I (LE).

LE 28R, WA RS PR T Re . LB e A B NATHIBI. AGLEK PSoC
[¥] FPGA #8737 800 16K 4R H T,

SRR 208 8 SR P R4, BT AR 4RI I 4 FTLL Y B
WA BEE (Bl N 5T, LED JRAEIN Bl 4Rk 2t T DU Lt & Bl 45 %

AN 1O 51N T B AR LB AT AIFI R K] 1OE fHE Y. WO 51 IS HE o5 Ml s briE -
A 10E #AEF — A0 11O L2 X .

5.2. %% ¥t (LE)
B AIE R FPGA Kb /INIB4E s, 44 S, BT RIS E R R, Tt
%% H R IThES. LE M T -

o DARMERIDUE AT (LUTA), T RER AR, v LLsesl D& N E(T4 &
IR

o YRR AATE

o HEfIBEZEE

o TIEARHEERE

o IXZWFTARMPEENIREL . AML, AT, B, AFAFAEEAILR AR
o [ SCFPARREAE LUT RIS 174

o SLFRAFARRI

B LE M £ A B, I8, I BHEREATE RN . SR E 2RI ph4, d@H] 1/0 5l
D B AT PAY 2 A i S P55 T DA 25 A7 45 (RN B O IR BRI 5 o 38 11O 51 BB A &1
WY ATUKENI P RE . X T A ThAE, LUT itk S8l 95 77 45 91 B UK 2 7 7 i 53
LE (it LUT Alay 7 4 ] DAGRKE S0 1 far

W RIS BT I 5-1:
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Figure 5-1. AGM PSoC FPGA LE

Carry Out Shift Register Synchronous
A
Input Re[et
> LUT4 & Synchronous &
> . . > H—>
Data > Carry Chain Shift Control = Q
|nputS > > Clk
> Enabl
Rese
I , LUT
L Output
Clk
ClkEnable
Asynchronous
Reset l
Cafry In Shift Register
Output
5.3. I B 2%

AG16K FPGA M SCRRIS NI 2 5] 1, FTLAEKZ) 20 4R (GCLK).  GCLK
KB, AFTEAE SR . AT IR (/0 Jofy, ZHEESIH (LAB),
L FBRIEI B, AIMOK A7 2580 v U A Y GCLK {E gy 4o

VK L B Y 2T 5 T4 S T, 90 R A S | B A B B A RE AN B . PN AR A T
PAOKS GCLK R T TEBAE Bf) GCLK Al Pidke, Il R e b B & i R A il (S
.
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5.4. 9483 (PLLs)

AG16K PSoC FPGA i 4 /NEH PLL, RJHHTHBVE R, A5RS89 BEATSIE 110
P2 4R AT SE A b F N F .

Figure 5-2. AGM FPGA PLL Block Diagram

LOCK ——
circuit

Clock inputs 4
—

from pins inclkO l
o PFD CP \Yele]

GCLK = inclk1

= GCLKs

— External clock output

PLL
output
mux

pidena —-

no compensation;
ZDB mode

source-synchronous; < GCLK networks

normal mode

RN BRRER AT LK B 5 PLL A7 T il — M (e i eha ) 5. 3@ H 170 51 IJE1E K3 PLL
A4S . AGM PSoC FPGAPLL SZREDU A [F] (AR B S iidbe =X o AP AR 7o 1P
Bk AIBRIE, MR gnfRel 25 b o SRR R U At Dh R, 1S R 5-1.

Table 5-1. AGM PSoC FPGA PLL Features

Hardware Features Availability

Compensation modes Source-Synchronous Mode,
No Compensation Mode,
Normal Mode,

Zero Delay Buffer Mode

C (output counters) 5

M, N, C counter sizes 1to 512

Dedicated clock outputs 1 single-ended or 1 differential pair
Clockinput pins 4 single-ended or 2 differential pairs

Spread-spectrum input clock | Support

tracking

PLL cascading Through GCLK

Phase shift resolution Down to 96-ps increments
Programmable duty cycle Support

Output counter cascading Support

Loss of lock detection Support
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5.5. R AR 2E Block RAM

AG16K PSoC FPGA f1 % %1% 504 Kbit [7#x A3, Block RAM (EBR).

RN AL 28 457 B MOK A7l 2 AR B 1 F1 4EL i, FH 7 ] DATE B - Fh A7 28 Dh g, B 1 RAM,
B 75, ROM 1 FIFO.

MOK S HFLA T Thifie:

® g 8192 WfFfitfL (LB IEFA S 9216 ANELED)

® LN S EfisE (RDEN) FISfife 55

®  MOIK fFfif & HLa] 73 A 4.5kbits Hiiii H RAM

® ARy AL E

® iy [T B X RS S 4 BT g 1 98

® LIEMAGNH (—MEF—ANE, WAEERNE) BE
LI S EAE L IPNED

o AN G AR B) IR B RE I HIE S
® WAL A LIAE RAM AT ROM #820N Filin 4 ks o o 2%

Fitk31R 2% 5-2:

Table 5-2. Summary of M9K Memory Features

Feature M9K Blocks
Configurations 8192'% 1
(depth x width) 4096 x 2
2048 x 4
1024 x 8
1024 x 9
512 x 16
512 x 18
256 x 32
256 x 36
Parity bits Support
Byte enable Support
Packed.mode Support
Address clock enable Support
Single-port mode Support
Simple dual-port mode Support
True dual-port mode Support
Embedded shift register mode Support
ROM mode Support
FIFO buffer Support
Simple dual-port mixed width support Support
True dual-port mixed width support Support
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Memory initialization file Support

Mixed-clock mode Support

Power-up condition Outputs cleared

Register asynchronous clears Read address registers and output

registers only

Latch asynchronous clears Output latches only

Write or read operation triggering Write and read: Rising clock edges
Same-port read-during-write Outputs set to Old Data or New Data
Mixed-port read-during-write Outputs set to Old Data or Don’t Care

AGM FPGA #F MOK i s n] 78 Z Fh e/ E R SL L & [FP ) SRAMEfi#s .  MOK
WAFIRASCRE D AN o MOK A7 ARER SR DU RS, Bty 1 7 B 00l B0 0 i
H, #A%1iss, ROM, FIFO.

5.6. R AR TRIERS

AGM PSoC FPGA MR AR Teids, A BT femthae, BEiK RS0 I IR 715 5 b2
(DSP) RGMIIIFE. TCIe2 Rl BN DSP W thab g, ¥ml ks DSP R4
s SPERELE . REALZ EN N K B AP R CRLFE TR G A B, Togil (5 DL K 2 J81E
WEFMA RS I

RN IIERR AT BN — > 18X 18 Fevkasr M~ 9X 0 Ffeikds. XIT AT 18X 18 [,
AGM K Z AN eI B R R I IR o TRV A8 IR B e FE W A BRI, (E2 25 v
FERER, Tkl FERF

] DEH AGM PSoCIFPGA #5141 RAGU IR 48 K S T 23 A3k S as h g, Hrhix
INRE R SRIE AR /0 A2 I RN STV 28 SLBLI, Iy ds sk B as Thag e Z 4 ot (LED
FHSZEL o

5.7.1/10

AGM PSoC FPGA 513 LR 110 H k-
o WHF3B\, 2.5V, 1.8V 15V BiHEEFE: LVTTL, LVCMOS

o TIYMFEIRBNHAIREL, BEOREE, LRisfH, JRERINBGm L, R EE, R
il o

o Z41/0 tnHE: LVPECL, True-LVDS, RSDS, Mini-LVDS, BLVDS.

AGM PSoC FPGA #1181/ 5] IR 43 2H NANE 11O bank. £EA4> bank #5745 5 1) B &
2%, AGM PSoC FPGA 21 245 )\ 110 bank. &34 110 5] 55— 1/0 bank 21 .
FTA bank #S7 F5F 80 A1 25 53 110 Frif o

AGM PSoC FPGA ZF 1] LLidiit LVDS {5 5 A s FE I « X5 T LVDS KIE#s FIEEI#S
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BEA P N A 5| BEE I P A S R R AT AR AT A

BLVDS # LVDS [RAY R TR ERE LN ST 28MNA, BT Rz fiE
R i S T B M 2R, SR BLVDS HiH b LVDS SR, DA A B R AR . BT
{71/ O bank 3 #F BLVDS fERH 7 1/ O 5 .

RSDS #1 mini-LVDS #5x#E & LVDS trdEIfT A RE.  RSDS #l mini-LVDS | / O FrAE(EHE
SEFE RS LVDS ML, HHEEZEESDN, BRI &E IR, FRmb BT (EMD.

LVDS KR BN S I, (R AEH A0 S 0T AMS 52 (a0 57 B 100 Wit
BBz, THARUREHS | /O bank IR S8 00 B — AN SN Fb L 38 25

5.8. 4R fE A 0

AGM PSoC FPGA 1 Z &5 #4 m] DL32 Fa i S B 2% B ARGES A7 it 2% B #2100 ,\ £ % DDR2
SDRAM, DDR SDRAM 1 QDR Il SRAM. #MBAEEBE &L 2T MG A 2E, 7%, 18
fEAEFRAN N I EF R BEE R SGAM. AGL6K PSoC FPGA #3H{EA%¥#E (DQ), #I
ki@ (DQS) EHM, KM B, iy M Irat SN A7 i A % .

6. HAECE

6.1. I BERME

AGM PSoC Z8FREC EEUR A6 E SPIINTEH . 766 G E U & MCU F2 7 U
FPGA Fit & 4.

arEIN )R, B SO FRGA FR# SCP, 285 MAER SPI A IR E LN MCU #1456
AR B IZ N MCUNE P 3

6.2. ic B¥E 2

AGM PSoC #5F S RFIC B 2 R4, 194 T HC B AR 2 AT ] )RR A 45 m] LUKs
R4 C B B A7 (i 7R L B W B A A, PR R 48 AT K% 2] AGM PSoC. 1E
BLE i FEH, AGM PSoC # kxSl il 48 S it JExt SRAM BT AT 4afs . JA L6 )5,
AGM B2 A2 Bty A He 4 0 B A 0 B0 F o i 4 SO ekl 1 0 B 4 BN A7 A
EER, FID 7oK HERRR R 3% 5] AGM PSoC 234 FT i I ] o
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7. DC WS8R

7.1. LEEAHEE (POR)

A AGM PSoC #$ it Hi i, POR HL B4 WAL VCC, 24 K% 1.2V I} AGM PSoC #4146 SRAM
NARCE R . veCIo bank AR R TAERE AR R, nTRAEEANR AR Wi E R A vee
Aivecio ftr, & A .

XA PG AGM PSoC, POR HLE & H#2E T VCC (T3E VCCIO) Hii i~ LA
WIS DL, SRAE R AU VCC HUER R, T POR HLE&K SRAM B A7 F48 1/0 51 i
AN=Z. —HVCC AFIZFIKL 1.2V, #AFRCEREHIHG, HHRMT6RET.

T % AGM PSoC 45 H0E .

Table 8-1 Absolute Maximum Ratings for AGM PSoC Devices

Symbol Parameter Min Max Unit
VCCINT Core voltage -0.5 1.8 \Y,
Vcea Phase-locked loop (PLL) analog power supply 1.—0.5 3.75 \Y,
Vcep_pLL PLL digital power supply -0:5 4.5 \%
Vccio 1/0 banks power supply -0.5 3.75 \%
VCC_CLKIN Differential clock input pins-power supply =0.5 4.5 \Y,

Vi DC input voltage -0.5 4.2 \%
lout DC output currenty per pin -25 40 mA
TstG Storage temperature —65 150 °C
TJ Operating/junction temperature -40 100 °C

Table 8-2. Recommended Operating Conditions

Symbol Parameter Conditions Min Typ Max Unit

VceINT Supply veltage for internal logic, - 1.15 1.2 1.25 \%

1.2V operation

Vcclio Supply:voltage for output buffers, - 3.135 3.3 | 3.465 \%

3.3-V operation

Supply voltage for output buffers, - 2.375 25 | 2.625 \%

2.5-V operation

Supply voltage for output buffers, - 1.71 1.8 1.89 \%

1.8-V operation

Supply voltage for output buffers, - 1.425 15 | 1.575 \%

1.5-V operation

Vcca Supply (analog) voltage for PLL - 2.375 25 | 2.625 \%
regulator
Vcep_pLL | Supply (digital) voltage for PLL, - 1.15 1.2 1.25 \%
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1.2-V operation
Vi Input voltage - -0.5 - 3.6
Vo Output voltage - 0 - VCCI
(0]
T Operating junction temperature For commercial use 0 - 85 °C
For industrial use -40 - 100 °C
tRAMP Power supply ramp time Standard power-on | 50 us - 50 ms -
reset (POR)
Fast POR 50 us - 3ms -
Table 8-3. 1/0 Pin Leakage Current
Symbol | Parameter Conditions Min, | Typ | Max | Unit
I Input pin leakage current Vi =0V i0.VceiomAX -10 - 10 pA
loz Tristated I/O pin leakage current Vo 01V to Vceiomax -10 - 10 pA
Table 8-4. Single-Ended 1/O Standard Specifications
I/0 Vccio (V) ViL (V) ViH (V) VoL (V) | VoH (V) lou loH
Standard Min Typ Max Min Max Min Max Max Min (mA) (mA)
3.3-V 3.135 3.3 3.465 - 0.8 1.7 3.6 0.45 2.4 4 -4
LVTTL
3.3-V 3:135 3.3 3465 5 0.8 1.7 3.6 0.2 Vccio 2 -2
LVCMOS -0.2
25V 2.375 2.5 2:625 -0.3 0.7 1.7 Vccio 0.4 2.0 1 -1
+0.3
1.8V 1.71 1.8 1.89 -0.3 | 0.35x | 0.65x | 2.25 0.45 Vccio 2 -2
Vccio Vccio -0.45
15V 1.425 15 1.575 -0.3 | 0.35x | 0.65x | Vccio | 0.25x 0.75 x 2 -2
Vccio Vccio +0.3 Vccio Vccio
Table 8-5. Differential /0 Standard Specifications
1/0 Vccio (V) Vip (mV) Viem (V)
Standard Min Typ Max Min Max | Min Condition Max
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LVPECL 2375 | 25 | 2.625 100 - 0.05 | Dmax <500 Mbps 1.80
0.55 | 500 Mbps < Dmax < 700 Mbps 1.80
1.05 | Dmax > 700 Mbps 1.55
LVDS 2375 | 25 | 2.625 100 - 0.05 | Dmax <500 Mbps 1.80
0.55 | 500 Mbps < Dmax< 700 Mbps 1.80
1.05 | Dmax > 700 Mbps 1.55
I/0 Vcceio (V) Vip (MmV) Vob (mV) Vos (V)
Standard Min Typ Max Min Max Min | Typ | Max | Min Typ | Max
LVDS 2.375 2.5 2.625 100 - 247 - 600 | 1.125 | 1.25 | 1.375
BLVDS 2.375 2.5 2.625 100 - - - - - R 3
mini-LVDS | 2.375 25 2.625 - - 300 - 600 1.0 1.2 14
RSDS 2.375 25 2.625 - - 100 |, 200 | 600 0.5 1.2 15
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8. MCU R &bt K F 7%

AEEEKN MCU R LM Ma F&ELE, HZ% AGM K XM
(Manual_MCU_M3_AG16K).

9. BEHIHEF

5% AGM PSoC Z %1234 #15% Pin-out 3CA% .

10. FFR A%

AGM PSoC MCU 34T K, KA Abpdei ARMSEFRSS T & TR Keil. 25 34058
T AGM #fF Supra k2L E SPI INAAH .

AGM Bt T H: Supra SCRFM RTLAIA s &0 AT R ATk, (AL e Bk i i e i 32

FEHIHEAE R G074 845 Microsoft Windows AbLinux. 52 % Supra M Fit.

11. RS ER

Table11-1 Device Part: Number Description

AG16K XX X XXX X

Optional:
G = GND Pad needed

Pin Count:
176, 256
Package Type:
E = EQFP
F = FBGA (1 mm Pitch)

SD = SDRAM Embedded
DD = DDR RAM Embedded
Blank = FPGA Only
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12. B8k

EQFP-176 3 3%
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FBGA-256 3

FOR CUSTOMER ONLY

. . PACKAGE TYPE LFBGA
" cone PIN COUNT 256
- comar— | 4 7 1011121314151
2345678l910m1213141516 VILLWETER
o/ Beee®@ ClAB DESCRIPTION SYMBOL
é BiTi@|C MIN NOM MAX
¢ 256X0b TOTAL THICKNESS A - 1.46 | 1.55
E STAND OFF Al 0.35 0.40 0.45
E MOLD THICKNESS A2 - 0 7%9: -
M 5 i MATERIAL THICKNESS A3 | 032 | 036 | 0.40
J | D 16.90 | 17.00 17.10
K ! PACKAGE SIZE
L E 16.90 | 17.00 17.10
" BALL PITCH B 1.0
P PIN 1 CORNER BALL SIZE b 0.45 0.50 0.55
R
T D1 - | mog. -
Tl Be2e1 EDGE BALL CENTER 10 CENTER
oot E1 - 15.Gg§c -
.
A PACKAGE EDGE PROFILE oao 0.10
0P vi SUBSTRATE FLATNESS bbb -
MOLD FLATNESS cce 0.10
g HleselC Al AZ BALL COPLANARITY add 0.15
e “ N I A3 BALL POSITION OFFSET (PACKAGE)  eee 0.15
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Figure. 13-1 Classification Reflow Profile
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Table 13-1 Classification/Reflow Profiles

Profile Feature

Sn-Pb Eutectic Assembly

Pb-Free Assembly

Average Ramp-Up.Rate
(TSmax to Tp)

3 C/second max.

3 C/second max.

Preheat

-Temperature:Min (Tsmin)
-Temperature Max,(Tsmax)
-Time (tsmin to tSmax)

100 C
100 C
60-120 seconds

150 C
200 C
60-180 seconds

Time maintained above:
-Temperature (TL)
-Time (tL)

183 C
60-150seconds

217°C
60-150 seconds

Peak /Classification

Temperature(Tp)

See Table 10

See Table 11

Time within 5 oC of actual Peak

Temperature (tp)

10-30 seconds

20-40 seconds

Ramp-Down Rate

6 C/second max.

6 C/seconds max.

Time 25 oC to Peak

Temperature

6 minutes max.

8 minutes max.
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Table 13-2 Sn-Pb Eutectic Process — Package Peak Reflow Temperatures

Package Thickness Volume mm3 Volume mm3
<350 2350

<2.5mm 240 +0/-5°C 225+0/-5°C

22.5mm 225+0/-5°C 225+0/-5°C

Table 13-3 Pbh-free Process — Package Classification Reflow Temperatures

Package Thickness

Volume mm3 <350

Volume mm3 350-2000

Volume mm3 >2000

<1.6mm 260+0C * 260+0C S 260+0 C .
1.6mm —2.5mm 260+0C * 250+0°C * 245+0.C .
=2.5mm 250+0°7C * 245 +0:C * 245+0°C

*

*Tolerance : The device manufacturer/supplier shall assure process compatibility up to and including the stated
classification temperature(this mean Peak reflow temperature+ 0 ‘C. For example 260+ 0 ‘C ) at the rated MSL

Level.

Note 1:  All temperature refer topside ofthe'package. Measured on the package body surface.

Note 2:  The profiling tolerance is + 0°°C, - X ‘C\(based on machine variation capability)whatever is
required to control the' profile process but.at notime will it exceed — 5 C. The producer
assures process compatibility at the peak reflow profile temperatures defined in Table 9-3.

Note 3: Package volume excludes external terminals(balls, bumps, lands, leads) and/or non integral
heat sinks.

Note 4: The maximum, component temperature reached during reflow depends on package the
thickness and.volume. The use of convection reflow processes reduces the thermal gradients
between, packages. However, thermal gradients due to differences in thermal mass of SMD
package may sillexist.

Note 5: Components intended for use in a “lead-free” assembly process shall be evaluated using the

“lead free”classification temperatures and profiles defined in Table8-1, 8-2, 8-3 whether or not
lead free.

26/27




A ~c16k Psoc Rev1.0

14. ¥4 RoHS

AN ERY, R, B, SRS, 2R (PBB) B IR NE (PBDE), K4 RoHS
PRtk

15.ESD FEE&EEIN

AGM PSoC #3fFHH ESD fRirHEE, {H2 T Rk Wil e . 15235 PCB %ifs
ST
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