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Si571 Custom part
-----------------------
Fcenter : 352.37MHz
Temperature stability: 20ppm
Slope tune : 33ppm/V
Minimum APR: +/- 12ppm => OK for ESRF accelerator master source variation (RF correction)
Output level : LVPECL
I2C address : 0x55

Filter calculation with ADIsimCLK
------------------------------------------
# 352MHz target
Fvcxo: 352MHz
Fref (PFD): 44MHz
Si571 Slope tune: 33ppm/V <=> Kv = 11.628kHz/V
BW: 10kHz
Phase margin: 50deg
Charge pump current: 4.8mA
--
C1=306pF, R1=9.75k, C2=5.29nF, R2=26.5k, C3=106pF

# 500MHz target
Fvcxo: 500MHz
Fref: 31.25MHz
Si571 Slope tune: 33ppm/V <=> Kv = 16.5kHz/V
BW: 10kHz
Phase margin: 50deg
Charge pump current: 4.8mA
--
C1=217pF, R1=13.7k, C2=3.75nF, R2=37.3k, C3=75.6pF

RF/8
LVPECL single-ended output level.
AC coupled transmission. Capacitor in 
Phase Detector sheet.

Adjust these components for 
the targeted Frequency and 
PLL configuration.
Use ADIsimCLK with Si571 
parameters given below.
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Termination resistors in D Flip Flop.
Tied together for LVDS inputs level.
(see datasheet)

Internal pull-down on Reset pin.

OLS = VCC => Output Level Selects 
LVPCEL 800mV swing.
SEL = VCC => Select DFF input logic.

NB3L553 Vih = 3V
Pull up after SY100EPT23 ensures
3V level.

Place LEDs under LEMO connectors.
LED controlled by OUT0_EN -> LEMO bottom: place LED on the right.
LED controlled by OUT1_EN -> LEMO top: place LED on the left.
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Termination resistors in D Flip Flop.
Tied together for LVDS inputs level.
(see datasheet)

Internal pull-down on Reset pin.

OLS = VCC => Output Level Selects 
LVPCEL 800mV swing.
SEL = VCC => Select DFF input logic.

NB3L553 Vih = 3V
Pull up after SY100EPT23 ensures
3V level.

Place LEDs under LEMO connectors.
LED controlled by OUT0_EN -> LEMO bottom: place LED on the right.
LED controlled by OUT1_EN -> LEMO top: place LED on the left.
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Termination resistors in D Flip Flop.
Tied together for LVDS inputs level.
(see datasheet)

Internal pull-down on Reset pin.

OLS = VCC => Output Level Selects 
LVPCEL 800mV swing.
SEL = VCC => Select DFF input logic.

NB3L553 Vih = 3V
Pull up after SY100EPT23 ensures
3V level.

Place LEDs under LEMO connectors.
LED controlled by OUT0_EN -> LEMO bottom: place LED on the right.
LED controlled by OUT1_EN -> LEMO top: place LED on the left.
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Termination resistors in D Flip Flop.
Tied together for LVDS inputs level.
(see datasheet)

Internal pull-down on Reset pin.

OLS = VCC => Output Level Selects 
LVPCEL 800mV swing.
SEL = VCC => Select DFF input logic.

NB3L553 Vih = 3V
Pull up after SY100EPT23 ensures
3V level.

Place LEDs under LEMO connectors.
LED controlled by OUT0_EN -> LEMO bottom: place LED on the right.
LED controlled by OUT1_EN -> LEMO top: place LED on the left.
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ANSI/VITA 57.1:
For all differential pairs:
Recommendation 5.3: When signals are routed differentially each pair should provide a differential impedance of 100Ω +/- 10%

For FMCx_CLK0M2C and FMCx_CLK0C2M pairs:
Rule 5.22: Clock traces shall provide a differential impedance of 100Ω +/-10%
Rule 5.23: The differential length mismatch on each differential clock pair shall be a maximium 11ps.

For the FMCx_DP0 pairs:
Rule 5.43: The differential length mismatch on each differential data pair shall 1ps.

For the FMCx_GBTCLK0M2C pairs:
Rule 5.48: Clock traces shall provide a differential impedance of 100Ω +/-10%
Rule 5.49: The differential length mismatch on each differential clock pair shall 11ps.
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changelog
V2-0:
* several small component changes, not documented here
* power supply sequence improved
* bank 501 and all connected chips changed to 1.8V for full RGMII support
* PHY SPI wired to bank 35, in addition to existing MDIO
* UART changed to FT230X
* power controller UCD90120 GPIO rewired cause pull-downs; 2nd connecter added for use of TI 
adapter

V3-0:
* few small component changes, not documented here
* external patch-panel interrupt line to SoC
* i2c level converter ADUM1250 turned around cause i2c compliance problems
* D-sub 15 wiring change to follow CERN cabling convention
* TMP101 thermal sensors added

CITY V1-0:
* See the CHANGES.TXT document provided in the project

CITY V2-0:
* See CHANGES.TXT file and OHWR project issues.
* Re-routing some differential pairs
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I2C address: 0x48, place below 
AD9516

I2C address: 0x49, placed 
between backplane and Zynq

Pull-Up resistor required by open drain 
ALERT pin
is placed in power_controller sheet.

IO0  IO1
PCB version :         0      0
                             IO2  IO3  IO4  IO5  IO6  IO7
BOARD ID (11):      1      1      0      1      0     0

WR Core I2C Bus: EEPROM required by WR PTP Core
(MAC address, PTP initializing script, SFP calibration values, ...)
Pull-up resistors required by I2C bus

I2C addresses
------------------
I2C addresses hex number are given in the 7bit format aligned to LSb (without R/W bit).
Example: I2C addr = 0x74 (1 1 1 0 1 0 0) --> Read access = 1 1 1 0 1 0 0 1 (0xE9)

WR Core I2C:
=========
24AA64T -> 0x50

SoC I2C (I2C PMBus):
=============
CITY_power-controller.SchDoc
UCD90120ARGC -> 0x5B

CITY_misc.SchDoc
TMP101(1) -> 0x48 (with ADD0 = 0)
TMP101(2) -> 0x49 (with ADD0 = Float)
DAC5578(1) -> 0x4C (with ADDR0 = GND, ADDR1 = float)
DAC5578(2) -> 0x4D (with ADDR0 = VCC, ADDR1 = float)
BOARD ID I/O -> 0x24 (with A0 = A1 = GND, A2 = VCC)
BOARD ID EEPROM -> 0x54 (with A0 = A1 = GND, A2 = VCC)

CITY_user_led.SchDoc
General IO control -> 0x25 (AD0 = VCC, AD1 = GND, AD2 = VCC)

DO_2channels.SchDoc (I/Os control: Finde delay, Output drivers enable)
0 -> 0x10 (AD0 = GND, AD1 = SCL, AD2 = GND)
1 -> 0x11 (AD0 = VCC, AD1 = SCL, AD2 = GND)
2 -> 0x12 (AD0 = GND, AD1 = SDA, AD2 = GND)
3 -> 0x13 (AD0 = VCC, AD1 = SDA, AD2 = GND)
4 -> 0x14 (AD0 = GND, AD1 = SCL, AD2 = VCC)
5 -> 0x15 (AD0 = VCC, AD1 = SCL, AD2 = VCC)

RF_Clocking.SchDoc
RF clock delay for outputs synchronization -> 0x16 (AD0 = GND, AD1 = SDA, AD2 = VCC)
Si571 -> 0x55 (default, fixed).

NB3L553 Vih = 3V
Pull up after SY100EPT23 ensures
3V level.
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SOC_SCL
SOC_SDA

C464
10uFControl of LED + GPIO: I2C 0x25

P1, P0 = 00 : LED OFF
P1, P0 = 01 : LED BLINKING RED
P1, P0 = 10 : LED ON GREEN
P1, P0 = 11 : LED ON RED
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* layout guidelines and example at p. 48 of the datasheet
* all DVSS and AVSS pins need to be connected to the 
thermal path
* nRESET must have his components as close as possible 
to the pin
* PMBus/I2C address: configured for 91 (0x5B), short to 
ground in case JTAG needed [datasheet]
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*layout example at datasheet p.21
*100nF directly across the AVIN and AGND pins
* Not only used for the LDOs at this page!

*layout example at datasheet p.20
*the IC pad must be attached to a minimum 10x10 mm amount of copper 
PCB area; only 180 mW dissipation with a theta_JA of 120 °C/W.

*layout example at datasheet p.20
*the IC pad must be attached to a minimum 10x10 mm amount of copper 
PCB area; 345 mW dissipation with a theta_JA of 120 °C/W.

*fsw = 2.5 MHz
*layout example at datasheet p.21
*100nF directly across the AVIN and AGND pins

*layout example at datasheet p.20
*the IC pad must be attached to a minimum 10x10 mm amount of copper 
PCB area; 273 mW dissipation with a theta_JA of 120 °C/W.

Select L -> B1 (regulators' sequence)
Select H -> B2, default (power controller sequence)

*fsw = 2.5 MHz
*layout example at datasheet p.22
*100nF directly across the AVIN and AGND pins

*layout example at datasheet p.20
*the IC pad must be attached to a minimum 10x10 mm amount of copper 
PCB area; 273 mW dissipation with a theta_JA of 120 °C/W.
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RC delay (tau=21ms) to provide the required 
40ms after VCCO_0 assertion before deasserting 
PS_POR_B [DS191 p.18] to 2.31V (Vcc*0.7).
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* boot strap pins are sampled
* BootROM is executed

* boot strap pins are not sampled
* BootROM is executed
* debug environment is not disturbed
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PS_SRST_OR_N Boot Mode MIO strapping pins:
MIO[2] : '0' (PD) : JTAG Cascade mode
MIO[3] : '0' (PD) : no NOR boot, not on board
MIO[4-5] : see below (user selectable)
MIO[6] : '0' (PD) : PLL enabled
MIO[7-8] : '01' : Bank 0/1 at 3.3V/1.8V
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ALL QSPI 20k resistors should be 
placed near the middle of the QSPI0 
traces while keeping their stubs as short 
as possible, in any case < 10 mm.

* PCB and package delay skew for SD_D[0:3] 
and SD_CMD relative to SD_CLK must be 
between 50–200 ps [UG933].
* SI analysis for the SD_CLK line highly 
suggested
* Write Protect (WP) pulldown for linux 
driver compatibility
* SD_CMD pull-up not required but seen in 
MZ & ZC706

Short trace between 
supervisory IC and 
Zynq SoC required.

SRST reset deassertion delay time: 20 ms
2.6 ms RC for pushbutton
threshold voltage = 3.07V

POR reset deassertion delay time: 20 ms
2.6 ms RC for pushbutton
threshold voltage = 3.07V

Pull-up to P1V8, bank 
500's vcco!

PIC8901 

PIC8902 
COC89 

PIC9001 

PIC9002 
COC90 

PIC11501 

PIC11502 
COC115 

PIC11601 

PIC11602 
COC116 

PIC11701 

PIC11702 
COC117 

PIC13301 

PIC13302 
COC133 

PIC13401 

PIC13402 
COC134 

PIC15501 

PIC15502 
COC155 

PIC15601 

PIC15602 
COC156 

PIC15701 PIC15702 

COC157 

PIC28401 

PIC28402 
COC284 

PIC28501 PIC28502 

COC285 

PIC28701 

PIC28702 
COC287 

PIC30901 PIC30902 

COC309 

PIC31301 

PIC31302 
COC313 

PIC32001 

PIC32002 
COC320 

PIC35101 

PIC35102 
COC351 

PIC36101 PIC36102 

COC361 

PIC46801 

PIC46802 
COC468 

PIC46901 

PIC46902 
COC469 

PIC47001 

PIC47002 
COC470 

PIC47101 

PIC47102 
COC471 

PIIC1601 

PIIC1602 

PIIC1603 

PIIC1604 

PIIC1605 

PIIC1606 

PIIC1607 

PIIC1608 

PIIC1609 

PIIC16010 

PIIC16011 

PIIC16012 

PIIC16013 

PIIC16014 

PIIC16015 

PIIC16016 PIIC16017 

COIC16 

PIIC3201 

PIIC3202 

PIIC3203 

PIIC3206 

PIIC3207 

PIIC3208 

PIIC3209 

PIIC32010 PIIC32013 

PIIC32014 

PIIC32015 

PIIC32016 

COIC32 

PIIC370A18 

PIIC370A19 

PIIC370A20 

PIIC370A22 

PIIC370A23 

PIIC370A24 

PIIC370A25 

PIIC370B19 

PIIC370B20 

PIIC370B21 

PIIC370B22 

PIIC370B24 

PIIC370B25 

PIIC370B26 

PIIC370C18 

PIIC370C19 

PIIC370C21 

PIIC370C22 

PIIC370C23 

PIIC370C24 

PIIC370C26 

PIIC370D18 

PIIC370D19 

PIIC370D20 

PIIC370D21 

PIIC370D23 

PIIC370D24 

PIIC370D25 

PIIC370D26 

PIIC370E17 

PIIC370E18 

PIIC370E20 

PIIC370E21 

PIIC370E22 

PIIC370E23 

PIIC370E25 

PIIC370E26 

PIIC370F17 

PIIC370F18 

PIIC370F19 

PIIC370F20 

PIIC370F22 

PIIC370F23 

PIIC370F24 

PIIC370G17 

PIIC370G19 

PIIC370G20 

PIIC370G21 

PIIC370G22 

PIIC370H17 

PIIC370H18 

PIIC370H19 

PIIC370J16 

PIIC370J18 

PIIC370J19 

PIIC370K16 

PIIC370K17 

PIIC370K19 

COIC37G 

PIIC3801 PIIC3806 

COIC38A 

PIIC3803 PIIC3804 

COIC38B 

PIIC3901 

PIIC3902 

PIIC3903 PIIC3904 

PIIC3905 

PIIC3906 

COIC39 

PIIC4001 PIIC4006 

COIC40A 

PIIC4003 PIIC4004 

COIC40B 

PIIC7001 

PIIC7002 

PIIC7003 

PIIC7004 

PIIC7005 

PIIC7006 

PIIC7007 

PIIC7008 

COIC70 

PIIC7601 

PIIC7602 

PIIC7603 PIIC7604 

PIIC7605 

PIIC7606 

COIC76 

PIIC8701 

PIIC8702 

PIIC8703 

PIIC8706 

PIIC8707 

PIIC8708 

PIIC8709 

PIIC87010 PIIC87013 

PIIC87014 

PIIC87015 

PIIC87016 

COIC87 

PIIC8801 

PIIC8802 

PIIC8803 

PIIC8804 

PIIC8805 

PIIC8806 

PIIC8807 

PIIC8808 

PIIC8809 

PIIC88010 

PIIC88011 

PIIC88012 

PIIC88013 

PIIC88014 

PIIC88015 

PIIC88016 

COIC88 

PIIC8901 

PIIC8902 

PIIC8903 

PIIC8904 

PIIC8905 

PIIC8906 

PIIC8907 

PIIC8908 

PIIC8909 

PIIC89010 

PIIC89011 

PIIC89012 

PIIC89013 

PIIC89014 

PIIC89015 

PIIC89016 

COIC89 

PIJ701 

PIJ702 

PIJ703 

PIJ704 

PIJ705 

PIJ706 

PIJ707 

PIJ708 

PIJ709 

PIJ7010 

PIJ7011 

PIJ7012 

PIJ7013 

PIJ7014 

COJ7 

PIOSC301 PIOSC302 

PIOSC303 PIOSC304 

COOSC3 

PIPB101 PIPB102 PIPB103 PIPB104 

COPB1 
PIPB301 PIPB302 

PIPB303 PIPB304 

COPB3 

PIR2801 

PIR2802 

COR28 

PIR11401 

PIR11402 

COR114 
PIR12701 

PIR12702 

COR127 

PIR13901 

PIR13902 
COR139 

PIR14801 PIR14802 
COR148 

PIR15301 

PIR15302 

COR153 

PIR15901 PIR15902 
COR159 

PIR16201 PIR16202 
COR162 

PIR16401 

PIR16402 

COR164 

PIR16501 PIR16502 
COR165 

PIR16701 

PIR16702 
COR167 

PIR16801 

PIR16802 
COR168 

PIR17201 

PIR17202 

COR172 

PIR17301 

PIR17302 
COR173 

PIR23001 

PIR23002 

COR230 
PIR23101 

PIR23102 

COR231 
PIR24901 

PIR24902 

COR249 
PIR25201 

PIR25202 

COR252 

PIR27801 

PIR27802 

COR278 PIR34301 PIR34302 
COR343 

PIR34401 

PIR34402 

COR344 

PIR34501 

PIR34502 

COR345 

PIR34801 

PIR34802 
COR348 

PIR34901 

PIR34902 
COR349 

PIR35001 

PIR35002 
COR350 

PIR36001 

PIR36002 
COR360 

PISW201 

PISW202 

PISW203 

COSW2 

PISW301 

PISW302 

PISW303 

COSW3 

PIIC370E17 

PIJ7012 

PIR12701 

NL\SD0CD0VL 
PIPB303 PIPB304 

PIC8901 

PIC9001 

PIC11501 

PIC11601 PIC11701 

PIC13301 PIC13401 

PIC15501 PIC15601 

PIC15702 

PIC28401 

PIC28502 

PIC28701 

PIC30902 

PIC31301 

PIC32001 PIC35101 

PIC36102 

PIC46801 PIC46901 

PIC47001 PIC47101 

PIIC16013 

PIIC16017 

PIIC32010 

PIIC3802 

PIIC3902 

PIIC4002 

PIIC7004 

PIIC7602 

PIIC87010 

PIIC8808 

PIIC8809 

PIIC88014 

PIIC88015 

PIIC8905 

PIIC8906 

PIIC8907 

PIIC8908 

PIIC8909 

PIIC89014 

PIIC89015 

PIJ706 

PIJ709 

PIJ7010 

PIJ7011 

PIJ7013 

PIOSC302 

PIPB101 PIPB102 

PIPB301 

PIR11401 

PIR16502 

PIR34502 

PIR34802 PIR34902 PIR35002 

PISW203 

PISW303 

PIIC370D21 

PIIC7002 

PIR23101 

NLI2C0PMBus0clk 

PIIC7007 

PIR24901 

POI2C0PMBus0clk0hv 

PIIC370C21 

PIIC7003 

PIR23001 

NLI2C0PMBus0d 

PIIC7006 

PIR25201 

POI2C0PMBus0d0hv 

PIIC370A20 POMDIO0CLK 
PIIC370A19 POMDIO0IO 

PIR14802 PISW202 
NLMIO04 

PIR15902 PISW302 
NLMIO05 

PIIC370E23 

PIR34501 
NLMIO0BANK00VMODE 

PIIC370A24 

PIR34401 

NLMIO0BANK10VMODE 

PIOSC303 PIR16201 

PIJ7014 

PIR11402 

PIIC89012 

PIIC89011 

PIIC89010 

PIIC87013 

PIIC8706 

PIIC8703 

PIIC7604 

PIIC7005 

PIIC4003 

PIR17301 

PIIC3904 

PIIC3901 PIIC4001 

PIR16701 

PIIC3801 

PIR2801 

PIIC370J16 

PIIC370C22 PIR34301 

PIIC370B22 

PIIC370B20 

PIIC32013 

PIIC3206 

PIIC3203 

PIIC16011 

PIC15502 

PIIC7603 PIPB302 

PIR27801 

PIC9002 

PIIC3903 PIPB103 PIPB104 

PIR17201 

PIIC370B24 

PIR16202 

NLOSC033 

PIC11502 

PIC13302 

PIC46802 

PIC47102 

PIIC1602 

PIIC7001 

PIIC8801 

PIIC8802 

PIIC8803 

PIIC89016 

PIR12702 

PIR16802 

PIR23002 PIR23102 

PIC11602 PIC11702 

PIC13402 

PIC15602 

PIC15701 

PIC28402 

PIC28501 

PIC28702 

PIC30901 

PIC31302 

PIC32002 PIC35102 

PIC36101 

PIC46902 

PIC47002 

PIIC16016 

PIIC3202 

PIIC32014 

PIIC3805 

PIIC3905 

PIIC3906 

PIIC4005 

PIIC7008 

PIIC7605 

PIIC7606 

PIIC8702 

PIIC87014 

PIIC88016 

PIIC8901 

PIIC8902 

PIIC8903 

PIJ704 

PIOSC301 

PIOSC304 

PIR2802 

PIR13902 

PIR15302 

PIR16402 

PIR16702 

PIR17202 

PIR17302 

PIR24902 PIR25202 

PIR27802 

PIR34402 

PIR36002 

PISW201 

PISW301 

PIIC370D20 POPD0LockDetect 

PIIC370D23 POPMBus0alert0N 

PIC8902 
PIIC3803 POPS0POR0N 

PIIC370C23 

PIIC3804 

PIIC3806 

PIIC7601 

PIR16401 

NLPS0POR0OR0N 

POPHY0RST0N 

PIIC370A22 

PIIC4004 

PIIC4006 

PIR16801 

NLPS0SRST0OR0N 

PIIC370D26 

PIIC8707 

PIR15301 

NLQSPI00CS 

PIIC370E25 

PIIC87015 

PIR34901 

NLQSPI00DQ0 

PIIC370D25 

PIIC8708 

PIR35001 

NLQSPI00DQ1 
PIIC370F24 

PIIC8709 

PIR14801 

NLQSPI00DQ2 

PIIC370C26 

PIIC8701 

PIR15901 

NLQSPI00DQ3 

PIIC370F23 

PIIC87016 

PIR34801 

NLQSPI00SCLK 

PIIC3207 

PIIC370E26 

PIR13901 

NLQSPI10CS 

PIIC32015 

PIIC370A25 
NLQSPI10DQ0 

PIIC3208 

PIIC370B26 
NLQSPI10DQ1 

PIIC3209 

PIIC370A23 
NLQSPI10DQ2 

PIIC3201 

PIIC370B25 
NLQSPI10DQ3 

PIIC32016 

PIIC370D24 
NLQSPI10SCLK 

PIIC370K16 PORF0PLL0STATUS 

PIIC370G22 
NLRGMII0RX0CLK 

PORGMII0RX0CLK 

PIIC370F18 
NLRGMII0RX0CTL 

PORGMII0RX0CTL 

PIIC370F20 
NLRGMII0RX0D0 PORGMII0RX0D0 

PIIC370J19 
NLRGMII0RX0D1 PORGMII0RX0D1 

PIIC370F19 
NLRGMII0RX0D2 PORGMII0RX0D2 

PIIC370H17 
NLRGMII0RX0D3 

PORGMII0RX0D3 

PIIC370G21 
NLRGMII0TX0CLK 

PORGMII0TX0CLK 

PIIC370F22 
NLRGMII0TX0CTL 

PORGMII0TX0CTL 

PIIC370G17 
NLRGMII0TX0D0 

PORGMII0TX0D0 
PIIC370G20 

NLRGMII0TX0D1 PORGMII0TX0D1 
PIIC370G19 

NLRGMII0TX0D2 PORGMII0TX0D2 
PIIC370H19 

NLRGMII0TX0D3 PORGMII0TX0D3 

PIIC370H18 
NLRGMII0VREF 

POrgmii0vref 

PIIC16014 

PIJ705 
NLSD0CLK 

PIIC16012 

PIR34302 
NLSD0CLK0VL 

PIIC1608 

PIJ703 

PIR36001 

NLSD0CMD 

PIIC16010 

PIIC370C19 
NLSD0CMD0VL 

PIIC16015 PIJ707 
NLSD0D0 

PIIC1601 

PIIC370F17 
NLSD0D00VL 

PIIC1605 PIJ708 
NLSD0D1 

PIIC1603 

PIIC370D18 
NLSD0D10VL 

PIIC1606 

PIJ701 
NLSD0D2 

PIIC1604 

PIIC370E18 
NLSD0D20VL 

PIIC1607 

PIJ702 
NLSD0D3 

PIIC1609 

PIIC370C18 
NLSD0D30VL 

PIIC370B19 

PIR16501 

NLSD0WP0VL 

PIIC8904 

PIIC370E20 

PIIC89013 POSPI0MISO 

NLSPI0MISO 

PIIC370E22 

PIIC8805 PIIC88012 

NLSPI0MOSI 

POSPI0MOSI 

PIIC370J18 

PIIC8804 PIIC88013 

NLSPI0SCLK 

POSPI0SCLK 

PIIC370K19 

PIIC8806 PIIC88011 

NLSPI0SS0 

POSPI0SS0 

PIIC370E21 

PIIC8807 PIIC88010 

NLSPI0SS1 

POSPI0SS1 

PIIC370K17 
NLSPI0SS2 

PIIC370A18 POUART00RXD 
PIIC370B21 POUART00TXD 

PIIC370C24 POWR0PLL0RESET0N 

PIIC370D19 POWR0PLL0STATUS 

POI2C0PMBus0clk0hv 
POI2C0PMBus0d0hv 

POMDIO0CLK 
POMDIO0IO 

POPD0LockDetect 

POPHY0RST0N 

POPMBus0alert0N 

POPS0POR0N 

PORF0PLL0STATUS 

PORGMII0RX0CLK 

PORGMII0RX0CTL 

PORGMII0RX0D0 
PORGMII0RX0D1 
PORGMII0RX0D2 
PORGMII0RX0D3 

PORGMII0TX0CLK 

PORGMII0TX0CTL 

PORGMII0TX0D0 
PORGMII0TX0D1 
PORGMII0TX0D2 
PORGMII0TX0D3 

POrgmii0vref 

POSPI0MISO 

POSPI0MOSI 
POSPI0SCLK 

POSPI0SS0 
POSPI0SS1 

POUART00RXD 
POUART00TXD 

POWR0PLL0RESET0N 

POWR0PLL0STATUS 



1

1

2

2

3

3

4

4

5

5

E E

D D

C C

B B

A A

36

Rev. Date Author

Sheet:
of

Ver.:

CITY_Soc_bank502_DDR.SchDoc

Doc. Num.:

Zynq SoC - Bank 502 (DDR3L)

CITY

24 36

2 03/2020 broquet

B

SVN:

Project:

Sheet:

File:

PS_DDR_VREF1_502 M21PS_DDR_VREF0_502 K21

PS_DDR_VRN_502 V21PS_DDR_VRP_502 W21

PS_DDR_DQS_N3_502W25 PS_DDR_DQS_P3_502W24 PS_DDR_DQS_N2_502R25 PS_DDR_DQS_P2_502P25 PS_DDR_DQS_N1_502L25 PS_DDR_DQS_P1_502L24 PS_DDR_DQS_N0_502G25 PS_DDR_DQS_P0_502H24

PS_DDR_DM3_502V26 PS_DDR_DM2_502P26 PS_DDR_DM1_502K25 PS_DDR_DM0_502G24

PS_DDR_DQ31_502W23 PS_DDR_DQ30_502Y26 PS_DDR_DQ29_502Y25 PS_DDR_DQ28_502W26 PS_DDR_DQ27_502U25 PS_DDR_DQ26_502U24 PS_DDR_DQ25_502U26 PS_DDR_DQ24_502V24 PS_DDR_DQ23_502R23 PS_DDR_DQ22_502T23 PS_DDR_DQ21_502T25 PS_DDR_DQ20_502T24 PS_DDR_DQ19_502P23 PS_DDR_DQ18_502N26 PS_DDR_DQ17_502P24 PS_DDR_DQ16_502R26 PS_DDR_DQ15_502N23 PS_DDR_DQ14_502M24 PS_DDR_DQ13_502N24 PS_DDR_DQ12_502M25 PS_DDR_DQ11_502K23 PS_DDR_DQ10_502M26 PS_DDR_DQ9_502L23 PS_DDR_DQ8_502K26 PS_DDR_DQ7_502J23 PS_DDR_DQ6_502J24 PS_DDR_DQ5_502H23 PS_DDR_DQ4_502H26 PS_DDR_DQ3_502G26 PS_DDR_DQ2_502J25 PS_DDR_DQ1_502F25 PS_DDR_DQ0_502J26

PS_DDR_DRST_B_502 H22PS_DDR_ODT_502 Y22

PS_DDR_A14_502 R20PS_DDR_A13_502 J20PS_DDR_A12_502 P20PS_DDR_A11_502 H21PS_DDR_A10_502 M22PS_DDR_A9_502 U20PS_DDR_A8_502 T20PS_DDR_A7_502 J21PS_DDR_A6_502 L20PS_DDR_A5_502 N22PS_DDR_A4_502 M20PS_DDR_A3_502 L22PS_DDR_A2_502 N21PS_DDR_A1_502 K20PS_DDR_A0_502 K22

PS_DDR_BA2_502 R22PS_DDR_BA1_502 T22PS_DDR_BA0_502 U22

PS_DDR_WE_B_502 V22PS_DDR_CAS_B_502 Y23PS_DDR_RAS_B_502 V23PS_DDR_CS_B_502 Y21

PS_DDR_CKE_502 U21PS_DDR_CKN_502 P21PS_DDR_CKP_502 R21

IC37H
XC7Z030-2FFG676I

GND
VTT_DDR

1%
R346
80R6 1%

R347
80R6

DDR_DQ0
DDR_DQ1
DDR_DQ2
DDR_DQ3
DDR_DQ4
DDR_DQ5
DDR_DQ6
DDR_DQ7
DDR_DQ8
DDR_DQ9
DDR_DQ10
DDR_DQ11
DDR_DQ12
DDR_DQ13
DDR_DQ14
DDR_DQ15
DDR_DQ16
DDR_DQ17
DDR_DQ18
DDR_DQ19
DDR_DQ20
DDR_DQ21
DDR_DQ22
DDR_DQ23
DDR_DQ24
DDR_DQ25
DDR_DQ26
DDR_DQ27
DDR_DQ28
DDR_DQ29
DDR_DQ30
DDR_DQ31

DDR_DM0
DDR_DM1
DDR_DM2
DDR_DM3

DDR_CK_P
DDR_CK_N

DDR_A14
DDR_A13
DDR_A12
DDR_A11
DDR_A10
DDR_A09
DDR_A08
DDR_A07
DDR_A06
DDR_A05
DDR_A04
DDR_A03
DDR_A02
DDR_A01
DDR_A00

DDR_BA0
DDR_BA1
DDR_BA2

DDR_CS
DDR_RAS
DDR_CAS
DDR_WE

DDR_CKE

DDR_ODT

i Net Class
DDR_DQ0

1%
R130 49R9

i Net Class
DDR_AC

DDR_DQS0_P

DDR_DQS1_P

DDR_DQS2_P

DDR_DQS3_P

DDR_DQS0_N

DDR_DQS1_N

DDR_DQS2_N

DDR_DQS3_N

C
30

3

10
nF

C
30

6

10
nF

VREF_DDR VREF_DDR

GND GND

C
34

3

10
nF

VREF_DDR

GND

1%
R351
240

GND

P1V35

P1V35

GND GND

C
35

5

4.
7u

F

C
33

6

47
0n

F

C
35

2

47
0n

F

P1V35

GND

C
75

4.
7u

F

C
34

4

4.
7u

F

C
35

0

4.
7u

F

GND

VTT_DDR

DDR_DQ0
DDR_DQ1
DDR_DQ2
DDR_DQ3
DDR_DQ4
DDR_DQ5
DDR_DQ6
DDR_DQ7
DDR_DQ8
DDR_DQ9
DDR_DQ10
DDR_DQ11
DDR_DQ12
DDR_DQ13
DDR_DQ14
DDR_DQ15

DDR_A13
DDR_A12
DDR_A11
DDR_A10
DDR_A09
DDR_A08
DDR_A07
DDR_A06
DDR_A05
DDR_A04
DDR_A03
DDR_A02
DDR_A01
DDR_A00

DDR_BA0
DDR_BA1
DDR_BA2

DDR_CK_P
DDR_CK_N
DDR_CKE

GND

DDR_DRST

DDR_ODT

DDR_DRST
DDR_RAS
DDR_CAS
DDR_CS
DDR_WE

DDR_DM0
DDR_DM1

DDR_DQS1_P
DDR_DQS1_N
DDR_DQS0_P
DDR_DQS0_N

C
34

7

10
nF

VREF_DDR

GND

1%
R353
240

GND

P1V35

GND GND

C
35

3

4.
7u

F

C
33

4

47
0n

F

C
35

4

47
0n

F

P1V35

GND

C
33

5

47
0n

F

C
33

9

47
0n

F

P1V35

GND

DDR_A13
DDR_A12
DDR_A11
DDR_A10
DDR_A09
DDR_A08
DDR_A07
DDR_A06
DDR_A05
DDR_A04
DDR_A03
DDR_A02
DDR_A01
DDR_A00

DDR_BA0
DDR_BA1
DDR_BA2

DDR_CK_P
DDR_CK_N
DDR_CKE

DDR_ODT

DDR_DRST
DDR_RAS
DDR_CAS
DDR_CS
DDR_WE

DDR_DM2
DDR_DM3

DDR_DQS3_P
DDR_DQS3_N
DDR_DQS2_P
DDR_DQS2_N

DDR_DQ16
DDR_DQ17
DDR_DQ18
DDR_DQ19
DDR_DQ20
DDR_DQ21
DDR_DQ22
DDR_DQ23
DDR_DQ24
DDR_DQ25
DDR_DQ26
DDR_DQ27
DDR_DQ28
DDR_DQ29
DDR_DQ30
DDR_DQ31

DDR_A14
DDR_A13
DDR_A12
DDR_A11
DDR_A10
DDR_A09
DDR_A08
DDR_A07
DDR_A06
DDR_A05
DDR_A04
DDR_A03
DDR_A02
DDR_A01
DDR_A00

1%
R128 49R9

1%
R118 49R9

1%
R133 49R9

1%
R117 49R9

1%
R138 49R9

1%
R122 49R9

1%
R119 49R9

1%
R121 49R9

1%
R123 49R9

1%
R115 49R9

1%
R129 49R9

1%
R120 49R9

1%
R125 49R9

1%
R126 49R9

VTT_DDR

1%
R137 49R9

1%
R144 49R9

1%
R131 49R9

1%
R147 49R9

1%
R135 49R9

1%
R132 49R9

1%
R145 49R9

1%
R134 49R9

DDR_BA0
DDR_BA1
DDR_BA2

DDR_CS
DDR_RAS
DDR_CAS
DDR_WE

DDR_ODT

DDR_DRST
1%

R146 49R9DDR_CKE

DDR_CK_P

DDR_CK_N

1%
R

35
2

80
R

6

DDR_A14DDR_A14

i PCB Rule

i PCB Rule

i PCB Rule

C
34

0

10
nF

GNDGND

P1V35

C
33

8

10
nF

i Net Class
DDR_DQ16

i PCB Rule

C
32

3

10
nF

C
32

7

10
nF

C
32

8

10
nF

C
33

7

47
0n

F

C
34

1

47
0n

F

P1V35

GND

C
33

1

10
nF

C
32

9

10
nF

C
32

6

10
nF

C
34

5

10
0n

F

C
34

8

10
0n

F

C
34

6

10
0n

F

C
34

9

10
0n

F

C
33

0

10
0n

F

C
32

5

10
0n

F

C
76

10
0n

F

C
83

10
0n

F

C
85

10
0n

F

C
78

10
0n

F

C
82

10
0n

F

1%
R354
4k7

Copyright CERN 2016.
This documentation describes Open Hardware and is licensed 
under the CERN OHL v. 1.2. You may redistribute and modify 
this documentation under the terms of the CERN OHL v.1.2. 
(http://ohwr.org/cernohl). This documentation is distributed 
WITHOUT ANY EXPRESS OR IMPLIED WARRANTY, 
INCLUDING OF MERCHANTABILITY, SATISFACTORY 
QUALITY AND FITNESS FOR A PARTICULAR PURPOSE.
Please see the CERN OHL v.1.2 for applicable conditions.

VDDQ A1

DQ13 A2

DQ15 A3

DQ12 A7

VDDQ A8

VSSA9

VSSQ B1

VDDB2

VSSB3

UDQS B7

DQ14 B8

VSSQ B9

VDDQ C1

DQ11 C2

DQ9 C3

UDQS C7

DQ10 C8

VDDQ C9

VSSQ D1

VDDQ D2

UDM D3

DQ8 D7

VSSQ D8

VDDD9

VSSE1

VSSQ E2

DQ0 E3

LDM E7

VSSQ E8

VDDQ E9

VDDQ F1

DQ2 F2

LDQS F3

DQ1 F7

DQ3 F8

VSSQ F9

VSSQ G1

DQ6 G2

LDQS G3

VDDG7

VSSG8

VSSQ G9

VREFDQH1

VDDQ H2

DQ4 H3

DQ7 H7

DQ5 H8

VDDQ H9

NC J1

VSSJ2

RASJ3

CKJ7

VSSJ8

NC J9ODTK1

VDDK2

CASK3

CKK7

VDDK8

CKEK9

NC L1

CSL2

WEL3

A10/APL7

ZQL8

NC L9

VSSM1

BA0M2

BA2M3 NC M7

VREFCAM8

VSSM9

VDDN1

A3N2

A0N3

A12/BCN7

BA1N8

VDDN9

VSSP1

A5P2

A2P3 A1P7

A4P8

VSSP9

VDDR1

A7R2

A9R3

A11R7

A6R8

VDDR9

VSST1

RESETT2

A13T3

A14T7

A8T8

VSST9

IC29

MT41K256M16TW-107:P

VDDQ A1

DQ13 A2

DQ15 A3

DQ12 A7

VDDQ A8

VSSA9

VSSQ B1

VDDB2

VSSB3

UDQS B7

DQ14 B8

VSSQ B9

VDDQ C1

DQ11 C2

DQ9 C3

UDQS C7

DQ10 C8

VDDQ C9

VSSQ D1

VDDQ D2

UDM D3

DQ8 D7

VSSQ D8

VDDD9

VSSE1

VSSQ E2

DQ0 E3

LDM E7

VSSQ E8

VDDQ E9

VDDQ F1

DQ2 F2

LDQS F3

DQ1 F7

DQ3 F8

VSSQ F9

VSSQ G1

DQ6 G2

LDQS G3

VDDG7

VSSG8

VSSQ G9

VREFDQH1

VDDQ H2

DQ4 H3

DQ7 H7

DQ5 H8

VDDQ H9

NC J1

VSSJ2

RASJ3

CKJ7

VSSJ8

NC J9ODTK1

VDDK2

CASK3

CKK7

VDDK8

CKEK9

NC L1

CSL2

WEL3

A10/APL7

ZQL8

NC L9

VSSM1

BA0M2

BA2M3 NC M7

VREFCAM8

VSSM9

VDDN1

A3N2

A0N3

A12/BCN7

BA1N8

VDDN9

VSSP1

A5P2

A2P3 A1P7

A4P8

VSSP9

VDDR1

A7R2

A9R3

A11R7

A6R8

VDDR9

VSST1

RESETT2

A13T3

A14T7

A8T8

VSST9

IC30

MT41K256M16TW-107:P

* Use separate vias for VSS and VSSQ as well as 
for VDD and VDDQ.
* No traces for VDD(Q) and VSS(Q), only 
planes; vias should have 8 mils traces 
[TN-46-14]
* For capacitor & terminating resistor placement, 
see Fig. 3, page 9 in Micrel TN-41-13 _and_ Fig. 
4, page 6 in Micrel TN-46-14.
* Trace spacing constraints in Micrel TN-46-14 
Table 1 (p. 8).
* VTT decoupling to be placed close to the 
terminated signals

* DDR3 trace lengths must include Zynq package flight time 
(generated in ISE using partgen -v xc7z030ffg676-2), see 
Documentation folder in this project.
* For DDR_AC, trace impedance should be 40 Ohms for single 
ended and 80 Ohms for differential signals; 50/100 Ohms is 
allowed if 40/80 is not achievable.
* For the DDR_DQ and DDR_DQS signals, On-Die 
Termination (ODT) is used and can be set to 40 or 60 Ohm 
(single ended) - one of these values has to be used for ALL 
traces.
* The two DDR3 devices should be routed and terminated in 
fly-by architecture, see Micrel TN-41-13 p. 20. Termination 
resistors should be placed past the last memory device.

Add following rules:
* 100 mil max skew between DDR_DQ and DDR_DQS
* DDR_AC hard to constrain, see [88AP510 p. 56]

DDR3 reset is 
asynchronous

core (VSS) 
decoupling

output drivers 
(VSSQ) decoupling

core (VSS) 
decoupling

output drivers 
(VSSQ) decoupling
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*VCCPLL filter packages 
cannot be changed!
*UG933 p54 depicts an 
example filter layout.
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LVPECL AC-coupled transmission.
Place capacitor close to connector.
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