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Overview
This document shows proposed timing diagrams to communicate with the converters in the fast digital servo board. The main clock is assumed to be 228 Hz (or roughly 268 MHz), which is derived from the 226 Hz timing clock through the help of a PLL.
ADAQ23876 and ADAQ23878 ADCs
These ADCs have an LVDS interface that can be clocked at rates up to 400 MHz. Since we are using two lanes to transfer the data a 134MHz clock frequency is sufficient.
See Figure 1 for the ADAQ23876, and figure 2 for the ADAQ23878.
A full conversion plus readout takes 32 cycles and supports a 223 Hz (8.4 MHz) conversion clock.
AD3551R and AD3552R
These DACs have quad SPI interface that can be clocked at rates up to 66 MHz. This is slightly lower than a 226 Hz (67.1 MHz) clock, which means that we cannot easily support the AD3552R in a non-streaming mode unless we run the interface 1.6% faster than recommended. For the AD3551R we can use 6 clock cycles at 268 MHz for one SPI clock cycle which results in a 44.7 MHz SPI clock.
See Figure 3 for the AD3551R, and figure 4 for the AD3552R.
A full conversion plus readout takes 32 cycles and supports a 223 Hz (8.4 MHz) conversion clock when the AD3552R is operated at 67.1 MHz. In principle, it is possible to run these devices in streaming mode that does not require a full address/data cycle but instead keeps sending the data only. This would allow the AD3552R to meet the timing requirements but could result in prolonged invalid data outputs if a SPI cycle is ever missed.
DAC11001B
These DACs have SPI interface that can be clocked at rates up to 50 MHz assuming DVDD is 5V and IOVDD is 3.3V. Since 32 bits need to be transmitted per conversion cycle, we can support a 220 Hz (1 MHz) sampling clock for the precision DAC.
See Figure 5 for the DAC11001B timing diagram. 
We again use 6 clock cycles at 268 MHz for one SPI clock cycle resulting in a 44.7 MHz SPI clock. Since this interface is single lane, without DDR and requires 32-bits per cycle, we can support a 220 Hz (1 MHz) sampling clock. With a reduced IOVDD at 2.5V or 1.8V we would have to half the sampling clock.
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Figure 1: Timing diagram from the ADAQ23876 data sheet (top), timing requirements (middle) and proposed FPGA timing.




	[image: ]

	[image: ]

	[image: ]


Figure 2: Timing diagram from the ADAQ23878 data sheet (top), timing requirements (middle) and proposed FPGA timing.
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Figure 3: Timing diagram from the AD3551R data sheet (top), timing requirements (middle) and proposed FPGA timing.
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Figure 4: Timing diagram from the AD3552R data sheet (top), timing requirements (middle) and proposed FPGA timing. Notice the slight timing violation.
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Figure 5: Timing diagram from the DAC11001B data sheet (top), timing requirements (second) and proposed FPGA timing (full acquisition cycle, zoomed in at start of acquisition cycle and end of acquisition cycle).


3

image2.png
Table 2. Digital Interface Timing

Parameter Symbol Min Typ Max Unit
Sampling Frequency fsmpL 0.02 15 MSPS
Conversion Time—CNV1 Rising Edge to Data Available tcony 54 58 63 ns
Acquisition Phase tacq toye = 39 ns
Time Between Conversions teve 66.6 50,000 ns
CNVt High Time tonve 5 ns
CNVi Low Time tonve 8 ns
CNVi Rising Edge to First CLK+ Rising Edge from the Same Conversion tFRSTCLK 65 ns
CNV1 Rising Edge to Last CLK+ Falling Edge from the Previous Conversion tLasTCLK 49 ns
CLK+ to DCO+ Delay teLkoco 0.7 1.3 23 ns
CLKz Low Time towkL 1.25 ns
CLK+ High Time toLkH 1.25 ns
CLK+ to DA+/DBt Delay teuko 0.7 13 23 ns
DCO+ to DAL/DB+ Skew tskew -200 0 +200 ps
Sampling Delay Time tap 0 ns
Sampling Delay Jitter tyTTER 0.25 PSRMS
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SCLK frequency, 1.7 V < IOVpp < 2.7V 33
'ScLK MHz
SCLK frequency, 2.7V < IOVpp 5.5V 50
SCLK high time, 1.7 V = 10Vpp < 2.7 V 15
ns
SCLKHIGH  [SCLK high time, 2.7 V < 10Vpp < 5.5 V 10
SCLK low time, 1.7 V < IOVpp < 2.7 V 15
ns
SCLKLOW - T'SCLK low time, 2.7 V < 10Vpp < 5.5 V 10
SDI setup, 1.7V <10Vpp < 2.7 V 13
sDIS ns
SDI setup, 2.7V <10Vpp 5.5 V 8
SDl hold, 1.7V =10Vpp < 2.7V 13
SDIH ns
SDl hold, 2.7V =10Vpp 5.5V 8
SYNC falling edge to SCLK falling edge, 1.7 V < I0OVpp < 2.7V 23
——— ns
88 SYNC falling edge to SCLK falling edge, 2.7 V < I0Vpp < 5.5V 18
SCLK falling edge to SYNC rising edge, 1.7 V < I0OVpp < 2.7V 15
—— ns
oS SCLK falling edge to SYNG rising edge, 2.7 V < I0Vpp < 5.5 V 10
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SYNC high time, 2.7 V < IOVpp < 5.5V 50
SCLK falling edge to SYNC ignore, 1.7V = 10Vpp <2.7 V 10
lcsiGNORE - — ns
SCLK falling edge to SYNC ignore, 2.7V = 10Vpp <55V 5
Synchronous update: 50
SYNC rising edge to LDAC falling edge, 1.7 V < 10Vpp < 2.7V
LDACSL ns
Synchronous update: 50
SYNC rising edge to LDAC falling edge, 2.7 V< 10Vpp <55V
LDAC low time, 1.7 V = 10Vpp < 2.7V 20
LDACW —— . ns
LDAC low time, 2.7 V= 10Vpp =55V 20
CLR low time, 1.7 V = 10Vpp < 2.7V 20
lcLrRw — - ns
LR low time, 2.7V < IOVpp = 5.5V 20





image17.png
soocbe by
B 35 EE H e
£ ) e e e ) S|
R
O S e
=
B
LB

S S -
B R
F--§--22]cp=cty
e
e
=
s
e
e
R B SR B S
e 'l e e e
P St 5 St N e
e
=i
B R B B B
e H Rt

R B

S B e

EEEE B S
EERHEE





image18.svg
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     


image19.png




image20.svg
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      


image21.png




image22.svg
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     


image1.png
SAMPLE N

> [+t SAMPLE N + 1

ANALOG
INPUT

) INPUT ACQUISITION } INPUT ACQUISITION

CNV*
CNvV-

CLK*
CLK-

DCO*

DCO-

DA*

Pl g oo | es ppfelfelde] voses f e ffefr
DA
DB*

SER0000 IR ST £ € 00 50 0 BTN TR G C O
DB

OUTPUT DATA FROM SAMPLE N -1 OUTPUT DATA FROM SAMPLE N OUTPUT DATA FROM SAMPLE N + 1





image23.png
LIGO





