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1) Introduction 

The Development Kit User’s Guide for the QF4A512 describes the following: 
• Board Layout / Prototyping area definition. 
• Changing the default configuration of AC coupled single ended. 
• Input level protection scheme. 
• Running external target hardware using Quickfilter’s PC software. 
• Running Quickfilter’s hardware on the development board using an external microcontroller. 
• Using an external clock source. 
• List of Test Point Definitions. 
• Schematics. 

 
2) Board Layout / Prototyping area definition: 

The QF4A512 – DK development board was designed to be able to add amplification, very high input impedance, or 
excitation current for specific sensors in the prototyping area.   
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Figure 1 
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Supplying Power: 
 
Figure 1 shows red circles for +4.5 Volts brought to the prototyping area, yellow circles for +3.3V, green for Ground, 
dark blue for the test points, grey no connect, and black tied together as a 4 node bus (rev 2.4 boards only).   Note 
that the +4.5V can be increased to +5V directly off of the USB power by shorting diode D8 on the back side of the 
board.    D8 was designed to protect the USB power from someone adding too much external power through J7.   In 
fact you could supply for example +12V through J7, remove diode D8, and a +12Volt supply would be fed through the 
“+5V” prototyping area.   The on board regulators can handle the +12V drop to +3.3V and the USB power is 
protected.   Adding additional power may be useful if more than 60mA of power is needed for the prototyping area, or 
if a very clean supply is needed.  For example a battery pack could be connected to J7.  See Page 5 of the 
schematics for a detailed power supply diagram. 
 
Adding circuits in the analog input stage: 
Figure 1 shows Test points which are actually the connection points for signals coming into the prototyping area. 
 
 

 
Figure 2 
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Figure 2 shows the actual test points that connect the signal path through the prototyping area.   By removing for 
example C2, Channel 1 is still single ended since C1 has a signal path to ground, however the input path now comes 
into BNC connector J1 to TP4.   The designer can now add circuitry from TP4 and connect it’s output to TP3 going 
into the QF4A512’s channel 1.   
 

3) Changing the default configuration of AC coupled single ended: 
 
Changing the default configuration of AC coupled single ended to differential or DC coupled can be done by the 
following.  For differential applications the resistor R2 to ground can be removed see Figure 2.   In this case Channel 
1 is now differential AC coupled.   If DC coupling is desired C2 can be shorted.   See application note QFAN004 for 
DC measurement requirements which specifies a minimum 10K resistor in series.  This resistor can be added by 
replacing R3 in channel 1 for single ended applications, or R1 and R3 for differential applications.   
 

4) Input level protection scheme: 
The QF4A512 development board was designed to be able to take large input voltages > the normal maximum 2Vpp.   
A large input voltage of say 25Vpp AC will simple show a clipping square wave on Channel 1 when for example Zener 
diode D1 turns on which is current limited by series resistor R1.  This means the QF4A512 actually sees a 5.1Vpp 
square wave coming into channel 1.   This square wave is then further current limited by the 51 ohm resistor R2 going 
into the QF4A512.   This over voltage of 5.1 Volts turns on the internal protection diodes of the QF4A512 showing 
distortion on the FFT by multiple harmonics.  No damage occurs. 

 
5) Running external target hardware using Quickfilter’s PC software: 

The Designer can run external QF4A512 hardware by hooking up the external SPI interface to their target hardware.  
By using CS2 Pin 13 on the header J5 and selecting “Use programming adapter board” in Quickfilter Pro software, 
CS2 is selected and CS1 which goes to the on board QF4A512 U1 is shut off.  A second method is manually 
removing zero ohm resistor R16 which hooks CS1 to U1.   In this case CS1 Pin 9 could be selected for the Chip 
Select control externally and the Quickfilter software run normally.   
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Figure 3 
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6) Running the Quickfilter development board’s QF4A512 using and external microcontroller: 
The QF4A512 – DK development board was designed for all signals to the QF4A512 to be tri-stated on power up 
through either the USB power or externally connected power J7.   The QF4A512 is ready for communication through 
the external SPI connector J5.   The correct chip select is Pin 7 QF4A512_CS.  See Figure 3 above.  No PC software 
is required for this feature.  Just plug the development board into a USB and start communicating with the QF4A512 
through J5.  It is also possible to program the QF4A512 with Quickfilter Pro Software and then tri-state the controlling 
pins without losing power so that all the external microcontroller needs to do is talk to the QF4A512.  This control is 
done in Quickfilter Pro Software. 

 
7) Using an external clock source: 

Since the crystal is lightly loaded, an external driving clock source can directly run the internal PLL.   
You do not need to remove the 1 Meg resistor, crystal or 18 pF loading capacitors from the development board.  
Simply apply the external clock source to Test Point TP22.  Make sure to tell the Quickfilter software the external 
clock frequency used when regenerating the QFP file.    
 
 

Designer’s note – The allowable input range is 5 MHz to 200 MHz. 
 
The clock input on Pin 22 to the phase lock loop is a 1.8 Volt level.  Therefore the amplitude 
of the incoming clock source should be 1.62 to 1.98 Volts Peak to peak.  Since the input is 
AC coupled, a DC offset can exist.  The clock can be a sine wave, or square wave. 
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Figure 4 
 
8) List of Test Point Definitions: 

TP1 = Analog Input BNC Channel 1 (Negative) 
TP2 = Analog Input Prototyping Area Channel 1 (Negative) 
TP3 = Analog Input Prototyping Area Channel 1 (Positive) 
TP4 = Analog Input BNC Channel 1 (Positive) 
TP5 = Analog Input BNC Channel 2 (Negative) 
TP6 = Analog Input Prototyping Area Channel 2 (Negative) 
TP7 = Analog Input Prototyping Area Channel 2 (Positive) 
TP8 = Analog Input BNC Channel 2 (Positive) 
TP9 = Analog Input BNC Channel 3 (Negative) 
TP10 = Analog Input Prototyping Area Channel 3 (Negative) 
TP11 = Analog Input Prototyping Area Channel 3 (Positive) 
TP12 = Analog Input BNC Channel 3 (Positive) 
TP13 = Analog Input BNC Channel 4 (Negative) 
TP14 = Analog Input Prototyping Area Channel 4 (Negative) 
TP15 = Analog Input Prototyping Area Channel 4 (Positive) 
TP16 = Analog Input BNC Channel 4 (Positive) 
TP17 = +2.5V Power Supply 
TP18 = +3.3V Power Supply 
TP19 = +5V USB Supply minus D8 voltage drop = +4.5V 
TP20 = +1.8V Power Supply 
TP21 = +1.2V Power Supply 
TP22 = External Clock connection point (Should see 20MHz) 
TP23 = +3.3V Analog Power Supply 
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9) Schematics: 
The following five pages are the full schematics for the QF4A512 Development Kit.  
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I/O_3

I/O VREF_3

I/O_3

I/O_DCI_3
I/O
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I/O_DCI_3

DONE
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G

N
D
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G
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D
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5
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V
C
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V

C
C

O
_0

HSWAP_EN
PROG_B

3V3X

FPGA_DRDY
QF4A512_CS

R24

150  5%

1 2

C32
0.01uF

R19 120

2V5

1V2

C36
0.1uF

3V3X

C28
0.01uF

R45

10K

1
2

FTDI_D5

QF4A512_RESET

STOP_JTAG

R23

150  5%

1 2

3V3X

SRAM_D2

FTDI_D4

R56

4.7K

1
2

3V3X

QF4A512_DIN

R50

4.7K
1

2

AND
Gate

SRAM_D5

2V5

U3

CY7C1019/SO

9

6
7

10
11

32
31

20

17

29
21

19

1
2
3
4
13
14
15
16

18

30

25

22
23
26
27

28
12
5

8
24

GND

D0
D1
D2
D3

A16
A15

A11

A8

A13
A12

A10

A0
A1
A2
A3
A4
A5
A6
A7

A9

A14

GND

D4
D5
D6
D7

OE
WE
CE

VCC
VCC

C21
0.1uF

QF4A512_DOUT

3V3X

2V5

SCLK_JTAG_CTRL

NC

3V3X

SRAM_D4
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R31
27

C48
0.1uF

D7

RED

EEPROM, 2 MHz, 128x16

TMS_JTAG

3V3

C47
47pF

ORIGINAL_RESET
FTDI_INTERRUPT

FDTI_D2

C40
0.1uF

R29
2.2K

R34 47K

FDTI_D1

J6
CN-USB

1
2
3
4

5

C50
0.47uF

C52

18pF

VCCSW

FTDI_D0

C53
0.1uF

R36 2.2K

C51

18pF

500mA
Continuous

FTDI_RD

R44
1Meg

C39
10uF

FTDI_TXE

FDTI_D7

R30
27

C49

0.033uF

FDTI_RXF

VCCUSB

C44

0.033uF

FPGA_DRDY

C38
0.1uF

C43

0.1uF

U5
93C56B

1
2
3
4

8
7
6
5

CS
SK

DIN
DOUT

VCC
NC
ORG
GND

SCLK_JTAG
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R28
470

R33

150 5%

1 2

C42
10uF

FDTI_WR

NC

DOUT_JTAG

R35 10K

FDTI_D6

FTDI_PROG

FB1
Ferrite Bead

1 2

FDTI_D3

C46
0.1uF

NC
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B
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Title

Size Document Number Rev

Date: Sheet of

Downloading
FPGA Code

X2
CS20-6.000MABJTR

Universal
Serial Bus
Connector

DIN_JTAG

R32 1.5K

C41
0.1uF

Quickfilter Development Board, USB

R49 27

VCCUSB

FTDI_DONE

Q1
IRLML6402

R48 27

I/O Set at
3.3V

FDTI_SI

U4
FT2232C

5

44

4

48

1

2

45 9 18

47

6

46 423

8

7

43

24
23
22
21
20
19
17
16

15
13
12
11

10

40
39
38
37
36
35
33
32

30
29
28
27

26

41

25 34
14 31

RSTOUT#

XTOUT

RESET#

EECS

EESK

EEDATA

AG
N

D

G
N

D
G

N
D

TEST

3V3OUT

A
VC

C

VC
C

VC
C

USBDM

USBDP

XTIN

AD0
AD1
AD2
AD3
AD4
AD5
AD6
AD7

AC0
AC1
AC2
AC3

SI/WUA

BD0
BD1
BD2
BD3
BD4
BD5
BD6
BD7

BC0
BC1
BC2
BC3

SI/WUB

PWREN

G
N

D
G

N
D

V
C

C
IO

A
V

C
C

IO
B

FPGA_RESET

C45

0.01uF

FTDI_D5
FTDI_D4

C37
0.01uF

NC

FB2
Ferrite Bead

1
2
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+ C61
10uF

3.3V REGULATOR

3V3

R38

150  5%

1
2

R52

100  5%

12

TP21

1

R40

120  5%

1
2

R55

100  5%

12

U10

TPS3838K33

1

2

3 4

5
CT

GND

MR RESET

VDD

Ultra Low Noise
250mA

C73
0.1uF
0603

QF4A512 - DK -  Aaron Headley 2.4

Quickfilter Development Board, Power

B
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Title

Size Document Number Rev

Date: Sheet of

R51

210K  5%

1
2

800mA Maximum

Remove to isolate
USB power when using
low noise external
+5V  power

C64
0.01 uF
0603

0.1" Header Not
Stuffed

2.5V Regulator designed for
reverse current protection

2.5V REGULATOR

+ C54
10uF

3V3

TP17

1

R42 = 2.5V/ (4VCCAUX)*
(4mAcurrent limit) =
120 ohms

5V0

R37

1K

TP18

1 1.2V REGULATOR

3V3A

PUSH BUTTON RESET Q2IRLML6402

3V3

SW1

B3FS-1000P

3V3

External +5V Power Option

C62
0.1uF
0603

3V3

2V5

C67
0.1uF
0603

D8

STPS140A

C55
0.1uF
0603

U6

TPS79225DBVR

1

2

3 4

5
IN

GND

EN BYPASS

OUT

Delay
200ms

VCCSW

Power "On"
Indicator

POR 2.93V

+ C60
10uF

C57
0.1uF
0603

1.8V REGULATOR

C70
0.1uF
0603

3.3V Analog
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3V3X

PUSH_RESET

C63
3.3 uF
0805

R54

210K  5%

1
2

D9

Blue LED

1
2

C59
0.01 uF
0603

100mA Maximum

C71
0.1uF
0603

TP20

1

C65
0.1uF
0603

1V2

+5V from USB, 500mA

Quickfilter Development Board, Power

TP23

1

TP19

1

Q3IRLML6401

800mA Maximum

J7

1 x 2 Header

1
2

U7 REG1117/SOT

3 2

1

VIN VOUT

G
N

D

U9 LD1117S12

3 2
1

VIN VOUT
G

N
D

1V8

R53

4.7K  5%

1
2

+5V

U8

TPS79418DGNT

1
2
3
45

6
7
8

VOUT
NC
FB

BYPGND
EN
NC
VIN

C72
0.1uF
0603

C66
10 uF
0805

C58
3.3 uF
0805

D10

Red

2.5 mS ramp up

C56
0.1uF
0603

L1

1.0uH

2.5 mS ramp up

3V3

R42

120

1
2
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