FOCAL LENGTH and FORMAT

Focal length relates to Format. So we can imagine that if our film stock size increases we must increase our focal length.

16 mm film needs about a 25 mm focal length to produce the same image size as 35mm film with a 50 mm focal length.

With digital video the same holds true. 2/3” imager CCD on professional digital cameras needs a longer focal length lens than the ½” CCD on most pro-sumer digi-cameras to produce the same image size (similar angle of view)

	Format/Frame Size
	Normal 
	Wide 
	Ultra-Wide
(fish-eye)
	Telephoto

	8mm Film
	12.5 mm
	
	
	17.5mm or More

	16mm Film
	17.5-25mm
	12mm-16mm
	
	40mm or More

	35mm Film
	35-50mm
	24mm-34mm
	6mm (widest ever-220degree field of view)
8mm-10mm(circular)
15mm-16mm (full frame)
	70mm or More

	70mm Film
	100mm
	48mm-68mm
	20-30mm
	140mm or More

	.25 In. CCD Video Chip
(GL1)
	12mm
	
	
	

	.33 In. CCD
Video Chip
(Sony HDV, Canon XL1 and XL2,
Panasonic AG-HVX200
	6.8-9.7mm
	3-5mm
	2.2-2.8mm
	19.5 mm or more

	.66 in. CCD
(Digi beta)
	12.3mm-17.6mm
	5.5mm-7.8mm
	4mm-5mm
	30mm or more


	Comparison of CCD Specifications of some 3-CCD DV Camcorders

	CAMERA
	CCD size
	pixel count
	pixel shift
	DSP

	
	
	total
	effective
	
	

	Canon XL2
	1/3
	680,000
	460,800*
	horizontal
	12-bit

	Canon XL1 / XL1S
	1/3
	270,000
	250,000 
	horiz & vert
	8-bit

	Panasonic DVX100A
	1/3
	410,000
	380,000 
	horizontal
	12-bit

	Sony VX2100
	1/3
	380,000
	340,000 
	N/A
	?

	Canon GL2
	1/4
	410,000
	380,000 
	horiz & vert
	8-bit

	Panasonic DVC30
	1/4
	410,000
	380,000 
	horizontal
	12-bit

	Sony TRV950
	1/4.7
	1,070,000
	690,000 
	N/A
	14-bit

	Panasonic PVGS200
	1/6
	800,000
	440,000 
	N/A
	?

	* XL2 in 16:9 mode only (345,600 effective pixels in 4:3 mode)


	Focal Length Comparison



	1/3in (.33)
	1/2in (.5)
	2/3in (.66)
	S16mm
	35mm
	Angle of View

	2.2 mm
	3.1 mm
	4 mm
	5.7 mm
	12 mm
	95°

	2.5 mm
	3.5 mm
	4.5 mm 
	6 mm
	13 mm
	89°

	2.8 mm
	3.9 mm
	5 mm
	7 mm
	14 mm
	82°

	3 mm
	4.25 mm
	5.5 mm
	8 mm
	16 mm
	77°

	4.3 mm
	6 mm
	7.8 mm
	11 mm
	22 mm
	59°

	6.8 mm
	9.5 mm
	12.3 mm
	17.5 mm
	35 mm
	41°

	9.7 mm
	13.6 mm
	17.6 mm
	25 mm
	50 mm
	28°

	16.5 mm
	23 mm
	30 mm
	40 mm
	85 mm
	18°

	19.3 mm
	27 mm
	35 mm
	50 mm
	100 mm
	15°

	39 mm
	54 mm
	70 mm
	100 mm
	200 mm
	7°

	45 mm
	63.5 mm
	82 mm
	120 mm
	240 mm
	6°

	86 mm
	121 mm
	156 mm
	200 mm
	400 mm
	3.25°

	172 mm
	242 mm
	312 mm
	400 mm
	800 mm
	1.75°


