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Power
+V_HEATBED
FUSE 15A PWR_FLAG
HB_IN 1 2
Heatbed Only: 12-24V, 15A]7 F101
+V_MQTOR
FUSE 10A PWR_FLAG
MOT_IN 1 2
F103 PWR_FLAG
Motors only, 12—24V]7
MOT—GND]
MOT_GND

<

GNDPWR Note: use thick traces for all

Medium power MOSFETS
(extruder heaters, fans)

12V or 24V input
(ensure to set JP102 correctly!)

BeagleBone Logic supply is always 3.3V
PWR_FLAG

ogic +33V <>
D3.3V

PWR_FLAG

g <O

SYS_BV SYS_5V: Low—current supply

PWR_FLAG

VDD_5V: DC Input Jack

+V_POWER +V_POWER
o) o)

GNDPWR GNDPWR

Provision for optional 5V regulator to allow stand—alone
operation from POWER_IN

A common 1A switching version of the 7805 will work to power the
BeagleBone, but verify the input voltage range if POWER_IN is more
than 12V. Also, more than 1A may be needed if there are high
current drains on VDD_5V (typically servos or expansion boards
connected via the Aux. headers)

high power connections

+V_POWER

PWRJLAG

I

b4
101 _LlOZ
o~ x
o
PPN 100u 35V 100n 35V
SS10Pxx
If =10 A GNDPWR
or equiv V10P
JP102 - VSEL — Select voltage
1-2 = POWER_IN = 24 V Eor > 15V}
2-3 = POWER_IN = 12 V (or < 15V,
+V_POWER VSEL
LM7812 JP,_}02 ]
vi vo L 113 | sagp PWRFLAG
o N Low power MOSFETS (fans etc)
o also input to Due/Mega
€207 and gate voltage

mm
GNDPWR

Aux Power output ATX Power QOn

+12pP

GNDPWR GNDPWR

100n 35V

CRAMPS by Charles Steinkuehler

Copyright 2014 GPL v3

Derived from RAMPS—FD by Bob Cousins

Derived from RAMPS 1.4 reprap.org/wiki/RAMPS1.4

File: Power.sch
Sheet: /Power/

Title: CRAMPS (Cape—RAMPS for BeagleBone)

Size: A4 [ Date: 15 feb 2014 Rev: v1.0

KiCad E.D.A. eeschema (2013-07-07 BZR 4022)—stable Id: 2/10
b [




N

+V_LOGIC

+V_MOTOR

U201
10 rvpp VNoT 16
[/X_EN_BUF 1 | TNABLE
X_STEP)—L— STEP  MOT-28 +| c201
. g DIR  MOT-2A
MS1  MOT-1A
3 3_IMs2  MoOT-18 100u 35V
5 4 1 Ms3
+V_LDGIC
?—ZSRESET GNDLOG |—2
6 ISIFEP  oNpmor |15 Iy
X
4
+V_LDGIC
+V_MOTOR
U202
10 rvpp vMoT 16
/Y_EN_BUF 1 | ENABLE
Y_STEP)Y—_—{ STEP  MOT-28
P201 Y DIRy—E 1DIR  MOT-2A
s LZ' 1 2_1MSs1  MOT-1A
! J 2 3 3 IMs2  MOT-1B
645 =] 4 1 Ms3
+V_LOGIC
b - i A —
6 13IFEP GNDMoT 15 VOTEND
Y
4
+V_LOGIC
+V_MQTOR
U203
10 Voo VNoT 16
/Z_EN_BUF 1 | ENABCE
7 STEP)Y—L—{ STEP  MOT-28B +| c203
5 P22 Z_DIR g DIR  MOT-2A
1 g MS1  MOT-1A
t—g 2 B2 3_IMs2  MOT-1B 100u 35v
693 p=2 4 1Ms3
+V_LOGIC
?—:5%58 GNDLOG |—2
6 1SIFEP  onpmor |15 MoTGND]
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vee vee
c1 c2
+vgeic 100n 35V 100n 35V

Each Pololu has a 100K pull-=down on the enable
line. Make sure the pull up will reach a valid logic
level (2.2V or more) with multiple enables paralleled. vee = 5v

R305
[ LK/ ]

00al—18
16
O1a
14
02a
03a 192
00b Z
g
02b—2 Active high Active |
U2 03b 3 ctive \g ctive ow
MACHINE_PWRn TLACT2L44
QL»‘O2 vee
RP1 9
: MACHINE PWRn_1 (36

Must use ACT (or HCT) type buffers.
Inguts are compatible with
2N7002 3.3V or 5V logic

2N7002

+V_LOGIC
o

é 2| 74AcT125
M=
~ 6
SERVO1 SERVO1-5V)

Scramble pull up/down
resistors to match wacky
‘244 buffer pinout

SeRv2 > [5ERvo2-5v)
Emergency Stop switch
(Normally Closed type)
use jumper if not present 4ACT125

[SERve3 12 11 [sERves-5Y)
ESTOP Active (high) unless:
* Software is driving ESTOP_SW low
* ESTOP chain is unbroken

< 74AcT125
[SERVo 3 [SERvan-aY)
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+V_LOGIC

+V_MOTOR

VDD vmoT |16
[/EC_EN_BUF 1 | ENABLE

EOSTEP)Y— /| STEP  MOT-28
P208 [E0O_DIR)y—B— DIR  MOT-2A

MS1 MOT-1A

+| c206

4 2 1 2
4 9 3 3 100u 35V
! MS2  MOT-1B
4 1 us3
+V_LOGIC
?—:2 RESET  GNDLOG 195
SLEEP  GNDMOT MOT_GND
EO
<~
+V_LDGIC
+V_MOTOR
U205
10_rvpp vMoT |16
L ENABLE
7_1STEP  MOT-28 +| c208
, F209 g DR MOT-2A
! a MS1  MOT-1A
43 2 3 3 {Ms2  MOT-1B 100u 35V
643 P2 4 1 ms3
+V_LOGIC
?—:: RESET  GNDLOG 195
SCEEP GNDMOT MOT-GND-
E1
<~
+V_LOGIC
+V_MOTOR
U204
10 Voo VNOT L6
L ENABLE
; STEP  MOT-28 +| c204
P207 E2_DIR DIR MOT-2A .
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Only 1/0 indicated with a —5V suffix are 5V tolerant.
Do not exceed 3.3V on any other signals.

Analog signals may not exceed 1.8V Aux connectors
Serial 12C Aux?2 — Analog
. Resistive Touch Screen
Note:
This serial port is the o 1k5 Pull ups on Due
main serial console = 10k Pull up to 5V keeps current
; under 3mA per 12C spec.
&
[SDA-5v
[ScL=5vV
A4
Note: _
Signals shared with . g AUXB S P ‘
Ext2 and 12C1 2 . vosc  WARNING:
= SPI_CS1 is NOT 5V Tolerant!
% NB This pin is always 5V SPLCS1]
= 2N7002 =
(MIS0-5V} MOSI=5V]
[SCK=5V SPI_CS0-5V]
< J——
Level translation per 12C specification 2.1 Section 18 [SERVO2-5V SERVO4-5V]
[SERVO3-5V
vLo6iC Note: Some addon boards
B 2 connect this pin to GND.
L @ Note:
2 O~ 5 Signals shared with
5 DIR 342 O  UARTL and 12C1
| o~N
(E2_STEP s I
A4
+V_LOGIC
Might want to
allow other addresses © e01 +V_L061C
o1 | AO 8
—2 a1 > wpZ 601
3
————— A2
a SCL g % 100n 35V
s SDA SDA
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MOSFET Outputs

Non—inverting drivers

+V_POWER

+V_HEATBED
o

B
éx: 3 o
O SMS O SME
s S Cwd
2 a 1 22 a 14
= —1¢ . = —;.N
BED—HTR 2AE @ E2—HTR 248"
Q201 Q206_
—]
R701 G ‘ﬁ 'y R703 G
[FETL_BUF {Z20R | VIRLB8743PBF [FETA4_BUF {220R } IRLB8743PBF
(%] (%]
mm GNDPWR
GNDPWR
+V_POWER +V_POWER
[ [
o ZAZ od IAZ
e g
o~ o o~
E0-HTR 2% E1-HTR 25"
Q203 _ Q202_
_—
[FET2_BUF 2207} S5tk } (K [FET3_BUF [220R ] S5% } &
_ 220R t | 220R
YIRLBB743PBF —YIRLB8743PBF
GN’T]”;WR GNDPWR
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Endstops
+5V
LﬁL
JP801
+5V
o

10k
RP802

10k

Endstop inputs are 5V tolerant

JP801 should be used to enable pullups
for switch type endstops;
remove for active types (e.g opto)

C305

100n 35V

74CBTLD3861
1
|
u
14
>

P802
1 2 2
3 N 4 3
5 é‘ 6 4
7 z 8 5
9 3 K10 6
1A R12 7
8
9
v 10
SPI_Cs1-56v|—L
23
A4
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FET5_BUF

FET6_BUF

1 a..
P_FET5 248 ®

DMN2075U

GNDPWR

P_FET6

Q90
R902
OR G
Q90
R901
=

o[  DMN2075U

GNDPWR
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Thermistor Inputs
OV_REF
g4 3
- To CPU
ll Lk7 ll 9 THERMO )
R504
. ~ @ C504 C301
rom =4 3
thermistor 2 = TOOW ETOU
ADC_GND
P301
1 - 2
3 % 4
>4z bt [OV-REF)
z OV_REF
ADC_GND 738 p8 OV_REF]
512
&Y & x
o = <1 I
7] o—[THERML) AL
R505 U001 | c1oo1
© C505 C302
§ § TL431_SOT23_RMC ’\M)u
28Tz 100n 3sT 10u sorzs )
Vref = 1.24V = <
ADC_GND N
ADC_GND
OV_REF
. 1.5V Clamp Reference
N Diodes begin to conduct (uA) around 1.775V
ll Lk7/ ll 3 THERM2)
R503
< @ C503 C303
2Tz 100n 35T 10u
G
OV_REF Remove jumper to support
= L4—wire touch-screen
847 1712
S ] AIN3
S Jp201 L)
R502
© © €502 C501 T
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