
1 2 3 4 5 6

1 2 3 4 5 6

A

B

C

D

A

B

C

D

Date:
KiCad E.D.A. kicad 7.0.7+dfsg-1

Rev: C2Size: A4
Id: 1/4

Title: Base Board

File: glasgow.kicad_sch
Sheet: /
whitequark research

Glasgow Debug Tool

ENVA
ENVB

SDA
SCL

~{ALERT}

CLKREF

IO_Banks

File: io_banks.kicad_sch

+3.3V

C11

9p

+5V
GND

1

2

3

4

Y1

24M G
N

D

C5
u1

C7
u1

C6
u1

+3.3V

+3.3V

C9
u1

C10
u1

GND

GNDGND

+5V

C26
4u7

R
4

10
0k

GND

C19
4u7

C21
u1

C20
u1

GND

C1
4u7

+3.3V

C3
u1

C2
u1

C4
u1

+3.3V

TP9
TP8

+5V

TP17
TP10

TP12
TP11

+1V2

TP6

+5V
+5V

TP2

GND
GND

C27
4u7

GND

C86
4u7

RDY0/SLRD
1

V
C

C
11

G
N

D
12

IFCLK
13

R
E

S
E

R
V

E
D

14

SCL
15

SDA
16

PB0/FD0
18

PB1/FD1
19

RDY1/SLWR
2

PB2/FD2
20

PB3/FD3
21

PB4/FD4
22

PB5/FD5
23

PB6/FD6
24

PB7/FD7
25

CTL0/FLAGA
29

A
V

C
C

3

CTL1/FLAGB
30

CTL2/FLAGC
31

PA0/~{INT0}
33

PA1/~{INT1}
34

PA2/SLOE
35

PA3/WU2
36

PA4/FIOADDR0
37

PA5/FIOADDR1
38

PA6/PKTEND
39

XTALOUT
4

PA7/FLAGD/~{SLCS}
40

~{RESET}
42

WAKEUP
44

PD0/FD8
45

PD1/FD9
46

PD2/FD10
47

PD3/FD11
48

PD4/FD12
49

XTALIN
5

PD5/FD13
50

PD6/FD14
51

PD7/FD15
52

CLKOUT
54

E
P

57

A
G

N
D

6

D+
8

D-
9

U1 CY7C68013A-56LTX

GND
+3.3V+3.3V

GND
GND

C17
u1

R40
DNP

+3.3V

A0
1

A1
2

A2
3

G
N

D
4

SDA
5

SCL
6

WP
7

V
C

C
8U3 BL24C256A-SFRC

+5V

GND

TP3

C88
u1

C28
4u7

R
5

10
0k

OUT
1

NC
2

G
N

D
3

EN
4

NC
5

IN
6

U8
TLV75533PDRVR

+3.3V

GND

C87
150u

G
N

D

V
P

P
_F

A
S

T
B

10
V

P
P

_2
V

5
C

10

GNDPLL1
C5

VCCPLL1
C6

V
C

C
D

8

G
N

D
E

5

VCCPLL0
J6

IOB_106_SDI
J9

IOB_108_SS
K10

IOB_105_SDO
K9

IOB_107_SCK
L10

V
C

C
_S

P
I

L1
1

GNDPLL0
L6

U30E
ICE40HX8K-BG121

GND

+3.3V
+1V2

+1V2

GND

OUT
1

NC
2

G
N

D
3

EN
4

NC
5

IN
6

U36
TLV73312PQDRVR

GND

PWR_FLAG

GND

+3.3V

MK4

R3

10
0k

R535k
1

GND

EN
1

G
N

D
2

IN
3

OUT
4

D1
5

D2
6

U15
TPD3S014

PWR_FLAG

C15
u1

C8
u1

FB1
600R, 0.5A

TP13

R1 2k
2 R22k
2

TP5TP4

TP15

+3.3V

GND

PWR_FLAG
TP1

GND

R52 5k
1

TP14

TP16

G
N

D
A

1

VBUS
A4

CC1
A5

D+
A6

D-
A7

SBU1
A8

CC2
B5

D+
B6

D-
B7

SBU2
B8

S
H

IE
LD

S
1

J1 USB_C_USB2.0
+3.3V

GND

MK3MK2MK1

GND

GND

C13
u1

GND

G
N

D
1

~{RESET}
2

~{MR}
3 V

C
C

4

U7

APX811-40UG-7

C18
u1

C24
u1

C23
u1

R9
100kG

N
D

C81
u1

C14
4u7

+1V2

SW1 RST

GND

+5V

1
2

3

D24
BAT54AW

+3.3V

C25
u1

C16
u1

G
N

DR19
10k

R18
10k

R16
1k

+3.3V
R12
10k

D5 RED

D4 ORA

D3 BLU

D1 GRN

D2 WHT

GND

C12

9p

C89

u1

GND

+5V

R14
2k2

R13
2k2

R15
1k

C77
u1

+3.3V

GND

C78
u1

A1
2

A2
3

G
N

D
4

SDA
5

SCL
6

WP
7

V
C

C
8U2 CAT24M01X

+3.3V

TP7

C79
u1

R32
100R

V
C

C
IO

_2
H

6

IOB_87
H7

IOB_104_CBSEL1
H9

IOB_57
J3

IOB_64
J4

IOB_78
J5

IOB_86
J7

IOB_91
J8

IOB_63
K3

IOB_73
K4

IOB_79
K5

IOB_82_GBIN4
K6

IOB_89
K7

CDONE
K8

IOB_56
L1

IOB_61
L2

IOB_71
L3

IOB_72
L4

IOB_81_GBIN5
L5

IOB_94
L7

IOB_103_CBSEL0
L8

~{CRESET}
L9

U30C
ICE40HX8K-BG121

C80
4u7

+3.3V

C76
4u7

R17
100k

+
3.

3V

R31
100R

+1V2

PWR_FLAGPWR_FLAGPWR_FLAGPWR_FLAG

LED_ERR

~{CY_RESET}

ENVA

ENVB

ENVB

S
W

S
H

FLAGD

SDA

D1

A1

D3

USB_N

CLKREF
CLKIF

SCL

SCL

FLAGD

D7
D0

CLKIF

FLAGB
CLKREF

xVBUS

D6

SDA

SCL

A0

F
P

G
A

_D
O

N
EPKTEND

D2
D5

~{MR}

SDA

D3
SDA

ENVA

~
{F

P
G

A
_R

E
S

E
T

}

SCL

~{ALERT}

CLKREF

~{ALERT}

D2
D1

GNDPLL0

D0

D4

WR
RD

FPGA_DONE

FLAGC

OE

A0
A1

LED_CY

RD
~{ALERT}

WR

SDA

VCCPLL0

OE

~{FPGA_RESET}

PKTEND

LED_FPGA

FLAGC

LED_ACT

GNDPLL1

D4

XTALOUT

XTALIN

VCCPLL1

SCL
SDA

VUSB

D7

CC2

SHLD

USB_P

D6
D5

CLKREF

CC1

FLAGA
FLAGB

FLAGA

LED_ERR

CLKIF

SCL

LED_ACT

LED_CY
LED_FPGA

~{CY_RESET}

Imax(USB) @ 3V3 = 80 mA
Imax @ 3V3 = 209 mA

FX2 boot I2C addrs:
1010000
1010001

Turn on at
VBUS >4.0V

Addr: 1010001

R
E

C
O

V
E

R

Imax @ 3V3 = 3 mA

5V bulk decoupling
þÿ�1�0�0�µ�Frequired to
withstand Vio short

500 mA @ 3V3

FPGA 1V2 decoupling

Imax @ 3V3 = 5 mA

Rear testpoints
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ICE_MEM

A reset of U1 switches off
the Vio regulators due to
pulldowns. The RST button
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FX2_MEM
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Auxiliary connector that
may be used for exper-
imenting with addons.
There is no guarantee
that this connector will
be kept in future revisions.

Manually calibrated

The LVDS connector J5 is considered a
secondary connector and will only be
available on revC devices. revD and
further are planned to use different
connectors.

Ports A and B are the preferred
connectors for addons instead.

Addr DAC: 0001101
Addr ADC: 1000001
Addr Pull: 0100001
SMBus ARA: 0001100

The LVDS connector J5 just
has minimal ESD protection.
Use appropriate ESD handling
procedures. Plug and unplug
only in completely unpowered
state.

Balls B6 and B7 correspond to GBIN0/1, whose I/O buffers are shared
with one of the PLLs. When the PLL is used, it replaces the input buffer,
and so the pin input is no longer directly available. Because of this quirk
of the iCE40 architecture, two common goals are in direct conflict:

* If an applet is clocked externally, this clock should ideally be provided
on a GBINx pin. (This is recommended but not strictly necessary as it is
generally OK for a clock to traverse a small amount of iCE40 fabric.)

* If an applet is using the PLL co-located with the GBIN0 pin and clocking
it internally, the GBIN0 pin input buffer is lost, and GBIN1 pin input buffer
may be lost as well depending on the chosen PLL configuration.

To resolve this conflict, the I/O pins mapped to GBIN0/1 are mapped to
a different pin (balls B5 and A6) as well, giving gateware maximum flexibility.

Synchronization input/output accommodates multiple I/O standards: Vil=0.8V, Vih=2.0V.
* Nominally, ~{SYNC}is open-drain and 3.3V, with weak internal pull-up.
* Nevertheless, ~{SYNC}can be connected to 5V circuits directly.
* ~{SYNC}may also be driven as push-pull to increase bandwidth.

Care must be taken to avoid contention. Nevertheless, two Glasgows
contending on ~{SYNC}will not exceed absolute maximum ratings.
A 47 ohm series resistor is recommended for other drivers.

Addr DAC: 0001110
Addr ADC: 1000000
Addr Pull: 0100000
SMBus ARA: 0001100

The iCE40 LVDS buffers require external
termination, which is expected to be provided
on a specially designed daughterboard.

Suggested mating connector:
Samtec FLE-122-01-G-DV-A
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-3dB @
169 kHz

Imax @ 5V = 150-500 mA
(360 mA typ)

See github issue
#135 for details

Shunt diff input range
-81.9 to 81.9 mV
= 546 mA max

Imax @ 3V3 = 32 mA each
Imax @ Vtg = 32 mA each

Addr (ADR=L): 0100000
Addr (ADR=H): 0100001

Addr (ADRADC=L): 1000000
Addr (ADRADC=H): 1000001
Addr (ADRADC=SDA): 1000010
Addr (ADRADC=SCL): 1000011
Addr (SMBus ARA): 0001100

ADC/DAC decoupling

Imax @ 3V3 = 0.4 mA

Functional equivalents:
- DAC101C081CIMK
- DAC121C081CIMK

Vio LED

Imax @ 3V3 = 0.16 mA

Addr (ADR=L): 0001101
Addr (ADR=H): 0001110

Abs. max
-0.3 < Vbus < 40
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-3dB @
169 kHz

Imax @ 5V = 150-500 mA
(360 mA typ)

See github issue
#135 for details

Imax @ 3V3 = 0.4 mA

Imax @ 3V3 = 32 mA each
Imax @ Vtg = 32 mA each

Addr (ADR=L): 0100000
Addr (ADR=H): 0100001

Shunt diff input range
-81.9 to 81.9 mV
= 546 mA max

Addr (ADRADC=L): 1000000
Addr (ADRADC=H): 1000001
Addr (ADRADC=SDA): 1000010
Addr (ADRADC=SCL): 1000011
Addr (SMBus ARA): 0001100

Functional equivalents:
- DAC101C081CIMK
- DAC121C081CIMK

Vio LED

ADC/DAC decoupling

Imax @ 3V3 = 0.16 mA

Addr (ADR=L): 0001101
Addr (ADR=H): 0001110

Abs. max
-0.3 < Vbus < 40
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