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Material Layer Thickness Dielectric Material Type Gerber
Top Paste Paste Mask GTP
Top Overlay Legend GTO

Surface Material Top Solder 0.010mm Solder Resist Solder Mask GTS
Copper Top Layer 0.035mm Signal GTL
Prepreg 0.150mm (e.g. 1x Prepreg 7628 AT05 47% Resin) TG130 Dielectric

Copper Ground Plane (GND) 0.035mm Internal Plane GP1

Core 0.150mm (6x 7628M 43% Resin) TG150 Dielectric

Copper Inner Layer 1 0.035mm Signal G1

Prepreg 0.150mm (e.g. 1x Prepreg 7628 AT05 47% Resin) TG130 Dielectric

Copper Bottom Layer 0.035mm Signal GBL
Surface Material Bottom Solder 0.010mm Solder Resist Solder Mask GBS

Bottom Overlay Legend GBO
Bottom Paste Paste Mask GBP

Total thickness: 0.610mm

Layer Stack Legend Line #
1
2
3
4
5
6
7
8
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Designator
C1, C2, C5, C6, C8, C9

C3
C4, C7

C10
C11, C13
C12, C14

HX
L2
LX
R1

R2, R3, R4
U2
U5

U26

Comment
0.1uF 35V X7R 0402

4.7uF 10V 0805(2012)
10uF 10V X7R 0805
1uF 35V X7R 0805

CAP 18pF 10V 0402(1005)
CAP 22pF 25V 0402(1005)
CX2520DB32000D0GEJZ1

LQM21PN4R7MGHL
32.768kHz

91K 0.1% 0805(2012) 25ppm
100K 5% 0402(1005)
LP5562TMX/NOPB

MSP432P4011TRGCT
MSP430F5418A

Quantity
6
1
2
1
2
2
1
1
1
1
3
1
1
1

Supplier 1
Digi-Key
Digi-Key
Digi-Key
Digi-Key
Digi-Key
Digi-Key
Digi-Key
Digi-Key
Digi-Key
Digi-Key
Digi-Key
Digi-Key
Digi-Key

Supplier Part Number 1
445-7344-1-ND

399-15708-1-ND
399-15691-2-ND
399-15007-1-ND
490-6203-1-ND
490-8173-6-ND

FH4000039DKR-ND
490-16633-1-ND

SER4071DKR-ND
P91KDADKR-ND
P100KJDKR-ND
296-39061-6-ND
296-48850-1-ND

Bill Of Materials
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DETAIL A (no markings for pin 1 on board , use diagram here) (Scale 8:1)

Pin 1

Clean bottom side with Dry IPA8

Apply "Tacky Flux" with a small paint brush9

Use 0.2mm thick Stencil and BGA reball jig. Apply two 
layers of Kapton Tape (for 0.30mm balls) or one layer for 
<=0.3mm)  to jig grips to elevate stencil > 0.1mm from 
surface. This prevents the stencil sticking to the board 
and helps the balls touch the surface.

10

0.30mm Sn73/Pb26 Solder Balls11

Apply IR or Low Flow hot air to melt balls onto pads12

Use Kapton tape cut in squares in each corner of the 
MAT board QFP footprint. Remove all solder and clean 
surface thouroughly. No solder paste required, use thin 
layer of "Tacky" flux" on the target board before reflow. 
The solder balls provide the "perfect" ammount of solder 
to onnect to the 0x25x1.2mm pad on the target board

13

No solder paste required on receiving board! Only flux14

Use X-ray to verify alignment and verify no solder bridges 
post re-flow15

Solder Ball Application

U2 C
12

U5

DETAIL BGA (Scale 12:1)

7 6

76
Jumper BT.TX across package6

Jumper BT.Rx across package7

Hacks: Whoops

11

BT.TX/RX must be jumpered to pins marked in 
diagram. An accidential pin-swap occured.1

Vcore and de-coupling caps assume large >10uF 
caps on board. 

2

Use Lead-Free solder paste on top-side to allow 
reflow of balls without reflow of top-side. 183 degC vs 
217degC.

3

Next revision will not have HFX or LFX as internal 
ossilations are more than sufficient for normal 
operations. Maintain the 91 ohm calibration resistor 
for stability of DCO and Low frequency clock 
(32.768kHz)

4

Ensure 0.4mm BGA part uses NSMD pad definitions 
and 0.1mm lead in/out trace widths to maximise 
board yeild

5

Notes:

Note 5

Kapton tape on receiving board
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